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The World Class 
World Receiver 


ICOM Introduces the 
/C-R71A lOOKHz to 30MHz 
superior-grade general 
coverage HF receiver with 
Innovative features Includ¬ 
ing keyboard frequency 
entry and wireless remote 
control (optional). 

This easy-to-use and versa¬ 
tile receiver is Ideal for any¬ 
one wanting to listen In to 
worldwide communications. 
With 32 programmable 
memory channels, SSB/ 
AM/RTTY/CW/FM (opt.), 
dual VFO's, scanning, select¬ 
able AGC and noise blanker, 
the IC-R71A s versatility is 
unmatched by any other 
commercial grade unit in its 
price range. 


Keyboard Entry. ICOM 
introduces a unique feature to 
shortwave receivers ..direct 
keyboard entry for simplified 
operation Precise frequencies 
can be easily selected by push¬ 
ing the digit keys in sequence 
of frequency. The frequency 
will be automatically entered 
without changing the main 
tuning control. 


Superior Receiver Per¬ 
formance. Passband tuning, 
wide dynamic range (lOOdB). a 
deep IF notch filter, adjustable 
AGC (Automatic Gain Control) 
and a noise blanker provide 
easy-to-adjust clear reception 
even in the presence of strong 
interference or high noise 
levels. A preamplifier allows 
improved reception of weak | 
signals 


backed by an internal lithium 
memory battery 


Options. FM, RC-II wireless 
remote controller, synthesized 
voice frequency readout, 
IC-CK70 DC adapter for 12 volt 
operation, A/IB-12 mobile 
mounting bracket. twoCWfil- 

ters - FL32-500Hz 
HfcSkand FL63-250HZ, 
and high-grade 


32 Tunable Memories. 
Thirty-two tunable memories, 
more than any other general 
coverage receiver on the 
market, offer instant recall of 
your favorite frequencies. Each 
memory stores frequency, VFO 
and operating mode, and is 


crystal filter, 
l FL44A 




First in Communications 


✓ 102 

ICOM America, Inc., 2380-l16th Awe NE. Bellevue, WA 98004 / 3331 Towerwood Drive, Suite 307, Dallas. TX 75234 

All tuned tpetifltjttlom ,ve approximate xno wbjeci to change without notice o» obligation All ICOM rediot ugniflcantty exceed rcc regulations Homing tpuriout emdUoni R7IAI084 














What To 
Look For In A 
Phone Patch 

The best way to decide 
aha I patch is right fur you 
is to first deride what a 
|wtr h should do. A patch 
should: 

• Give complete control to 
the mobile, allowing full 
bleak in operation. 

S 

• Not interfere with the 
normal operation of your 
base station. It should 
not require you to con¬ 
nect and disconnect cab¬ 
les (or flip switches!) 
every lime you wish to 
use your tadio as a nor¬ 
mal base station. 

• Not depend on volume or 
squelch sellings of your 
radio. It should work the 
same regardless of what 
you do with these con¬ 
trols. 

• You should be able to 
hear your base station 
speaker with the patch 
installed Remember, you 
have a base station be¬ 
cause there are mobiles. 
ONE OF THEM MIGHT 
Nl ED HELP. 

• The patch should have 
standard features at 
no extra cost. These 
should include program¬ 
mable loll restrict (dip 
switches), tone or rotary 
dialing, programmable 
patch and activity 
timers, and front panel 
indicators of channel and 
patch status. 

ONLY SMART PATCH 
HAS ALL OF THE 
ABOVE. 

Now Mobile 
Operators Can 
Enjoy An 
Affordable 
Personal Phone 
Patch. . . 

• Without «»n expensive 

repeater. 

• Using rinv l : M tranceiver 
ds d base station. 

• Hu* secret is a SIMPLEX 
autnpdich. Tin* SMART 
PATCH . 

SMART PATCH 
Is Easy To Install 

To install SMART PATCH. 

connect the multicolored 
computer style ribbon cable 
to mic audio, receiver 
discriminator. I'TI. and 
power A mt>dular phone 
cord is provided for con¬ 
nection to your phone sys¬ 
tem Sound simple? 

IT IS! 



\bu are in CONTROL 


With CES 510SA Simplex 
Autopatch, there’s no waiting 
for VOX circuits to drop. 
Simply key your transmitter 
to take control. 


SMART PATCH is all you need to turn your base station into a per¬ 
sonal autopatch. SMART PATCH uses the only operating system 
that gives the mobile complete control. Full break-in capability al¬ 
lows the mobile user to actually interrupt the telephone party. 
SMART PATCH does not interfere with the normal use of your base 
station. SMART PATCH works well with any FM transceiver and pro¬ 
vides switch selectable tone or rotary dialing, toll restrict, 
programmable control codes. CW ID and much more. 


To Take CONTROL with Smart Patch 
— Call 800-327-9956 Ext. 101 today. 



How To Use 
SMART PATCH 

Placing a call is simple. 
Send your access code 
from your mobile (exam¬ 
ple: *73). This brings up 
l be Patch and you will 
hear dial feme transmitted 
from your base station. 
Since SMART PATCH is 
checking about once per 
second to see if you want 
to dial, all you have to do 
is key your transmitter, 
then dial the phone num¬ 
ber. You uill now hear 
the phone ring and some¬ 
one answer. Since the en¬ 
hanced control system of 
SMART PATCH is con¬ 
stantly checking to see if 
you wish to talk, you need 
to simply key yout trans¬ 
mitter and then talk. 
That's right, you simply 
key your transmitter to 
interrupt the phone line. 
The base station auto¬ 
matically stops transmit¬ 
ting after you key your 
mic SMART PATCH does 
not require any special 
tone equipment to control 
your base station. It sam¬ 
ples very high frequency 
noise present at your 
receivers discriminator to 
determine if a mobile is 
present. No words or sylla¬ 
bles are ever lost 


SMART PATCH 
Is All You Need 
To Automatically 
Patch Your Base 
Station To Your 
Phone Line. 

(Ibc SMART PATCH (or: 

• Mobile (or remote base) 
to phone line via Simplex 
base, (see fig t.) 

• Mobile to Mobile via in¬ 
terconnected base sta¬ 
tions for extended range, 
(see fig. 2.) 

• Telephone line to mobile 
(or remote base). 

• SMART PATCH uses 
SIMPLEX BASI STA¬ 
TION EQUIPMENT. Use 
your ordinary base sta- 
fion. SMART PATCH 
does this without inter¬ 
fering with the normal 
use ol your radio. 



WARRANTY? 

YES. 180 days ol warran¬ 
ty protection You simply 
can't go wrong. 

An FCC type accepted 
couplet is available (or 
SMART PATCH 


Communications Electronics Specialties, Inc. 

P.O. Box 2930. Winter Park. Florida 32790 

Telephone: (305) 645-0471 Or call tolf-free (800)327-9956 
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TR-7950 optional accessories: 

• TU 79 three frequency tone unit 

• PS-430 power supply 

• KPS-12 fixed-station power 
supply for the TR-7950 

• KPS-7A fixed station power 
supply for the TR-7930 

• SP 40 mobile speaker 


• SP-50 mobile speaker 

• MC 55 mobile microphone 

• MC 46 16-key autopatch 
UP/DOWN microphone 

• SWT-1 2 m. 100 W 
antenna tuner 

• SW 100A/B power meters 

• PG- 3A noise filter 


Model !R J 9 b( (45 watts) shown fR 7930 is identical but witn 7 5 waff’- output 

Complete service manuals are available tor all fno Kenwood transceiver, and t « e.l accessories 

Spe< ihc.ations and o r >ces are subject to change wittiout notice or obligate >f» 


MoreTR 7950/7930 information is avail 
able from aulhonzed Kenwood dealers. 

KENWOOD 


TRIO KENWOOD COMMUNICATIONS 

1111 West Walnut Street 
Compton. California 90220 















































































NOVEMBER 1985 

volume 18, number 11 


T. H. Tenney, Jr., W1NLB 

publisher 

Rich Rosen, K2RR 

editor-in-chief 
and associate publisher 

Dorothy Rosa, KA1LBO 

assistant editor 

Joseph J. Schroeder. W9JUV 
Alfred Wilson, W6NIF 
associate editors 

Susan Shorrock 
editorial production 

editorial review board 

Peter Bertini, K1ZJH 
Forrest Gehrke, K2BT 
Michael Gruchalla, P.E. 
Bob Lewis, W2EBS 
Mason Logan, K4MT 
Ed Wetherhold, W3NQN 


publishing staff 
J. Craig Clark, Jr., N1ACH 

assistant publisher 
Rally Dennis, KA1JWF 
director of advertising sales 

Dorothy Sargent, KA1ZK 
advertising production manager 
Susan Shorrock 
circulation manager 
Therese Bourgault 
circulation 


ham radio magazine is published monthly by 
Communications Technology, Inc. 
Greenville, New Hampshire 03048-0498 
Telephone: 603-878-1441 

subscription rates 

United States: 

one year, $19.95; two years, $32.95; three years, $44.95 
Canada and other countries I vie surface mail): 
one year, $22.95; two years, $41.00; three years, $58.00 
Europe, Japan, Africa (via Air Forwarding Service): one year, $28.00 
All subscription orders payable in U S. funds, via international 
postal money order or check drawn on U.S. bank 


international subscription agents: page 138 


Microfilm copies are available from 
University Microfilms, International 
Ann Arbor, Michigan 48106 
Order publication number 3076 

Cassette tapes of selected articles from ham radio 
are available to the blind and physically handicapped 
from Recorded Periodicals, 
919 Walnut Street, Philadelphia, Pennsylvania 19107 

Copyright 1985 by Communications Technology, Inc. 

Title registered at U.S. Patent Office 

Second-class postage paid 
at Greenville, New Hampshire 03048-0498 
and at additional mailing offices 
ISSN 0148-5989 

Send change of eddreas to ham radio 
Greenville, New Hampshire 03048-0498 



ham 

radio 

magazine 


contents 


13 a compact 75-meter 
monoband transceiver 

Rick Littlefield, K1BQT 

29 high stability local oscillators 
for microwave receivers 
and other applications 

Cornell Drentea, WB3JZO 

40 10 through 80-meter 
homebrew receiver 

Robert Thompson, N1BFV 

54 VHF/UHF world 

Joe Reisert, W1JR 

67 ham radio techniques 

Bill Orr, W6SAI 

75 practically speaking 

Joe Carr, K4IPV 

83 digital frequency readout 
using the Commodore 64 

Clifford J. Bader, W3NNL 

98 a scanner for CB to 10-meter 
conversions 

Robert K. Baker, W2FMV, 
and Gary Bischoff, KB2GA 

107 external product detector 

improves receiver performance 

Alan Nusbaum, W6GB 

115 build a handy RF probe 

Keats A. Pullen, Jr,, W3QOM 

140 the Guerri report 

Ernie Guerri, W6MGI 


142 advertisers index 136 ham mart 
and reader service 129 new products 
8 comments 6 presstop 

92 DX forecaster 5 reflections 

138 flea market 


November 1985 BI 3 














This may be the world's most popular 3 KW roller Inductor tuner because It’s 
matches virtually everything and gives you SWR/Wattmeter, antenna switch, 
all at a great price! 


Meet "Verse Tuner V' It lui ill the 
future* you asked tor. Including the 
new smaller size to match new smaller 
rlgs-only 10y4"Wx4’/j"Hx14 7/8”D. 

Matches coax, balanced line*, ran¬ 
dom wire*— 1 8 to 30 MHz. 3 KW PEP 
—the power rating you won't outgrow 
(250p»-6KV caps). 

Roller Inductor with a 3-dlglt turn* 
counter plus a spinner knob *or pre¬ 
cise Inductance control to get that 
SWR down to minimum every time 
Built-In 300 wett, 50 ohm dummy 
load, built-in 4:1 tarrtta balun. 


small, compact, reliable, 
dummy load and balun — 


MFJ-989 


Accurate meter reads SWR plus 
forward and reflected power In 2 ranges 
(200 and 2000 watts). Meter light re¬ 
quires 12 VDC Optional AC adapter. 
MFJ-1312 Is available »or $9 95 
6 position antenna twitch (2 coax lines, 
through tuner or direct, random/ba¬ 
lanced line or dummy load) SO-239 
connectors, ceramic »eed-throughs, 
binding post grounds. 

Deluxe aluminum low-profile cabinet 
with sub-chassis 'or RFI protection, 
black finish, black front panel with 
raised letters, tilt ball. 


MFJ’s Fastest Selling TUNER 


MFJ’s Best VERSA TUNER 


MFJ’s Smallest VERSA TUNER 


MFJ-941D $99.95 


MFJ'I fastest tailing tuner packs In plenty of new 
features. New styling' Brushed aluminum front. 

All metal cabinet New SWR/Wattmeter 1 More 
accurate Switch selectable 300/30 watt ranges. 
Read forward/reUected power. 

New antenna switch! Front panel mounted Se¬ 
lect 2 coax lines, direct or through tuner, random 
wire/balanced line or tuner bypass for dummy load 
New alrwound Inductor 1 Larger more efficient 12 
position alrwound inductor gives lower losses and 
more watts out Run up to 300 RF power output. 
Matches everything from 2.8 to 30 MHz! dipoles. 
Inverted vee, random wires, verticals, mobile 
whips, beams, balanced and coax lines. 

Built-In 4:2 balun for balanced lines. 1000 V ca¬ 
pacitor spacing. Black. 11x3x7 inches. Works 
with all solid state or tube rigs Easy to use any¬ 
where. 

MFJ’s 1.5 KW VERSA TUNER III 
MFJ-962 $229.95 



Run up to 1.5 KW PEP and match any feedline 

continuously from 1 8 to 30 MHz: coax, balanced 
line or random wire 


Built-In SWR/Wattmeter has 2000 and 200 watt 
ranges, forward and reflected power 2% meter 
movement. 6 position antenna switch handles 2 
coax lines (direct or through tuner), wire and ba¬ 
lanced lines 4 1 balun 250 p' 6 KV variable capac¬ 
itors. 12 position Inductors. Ceramic rotary switch 
All metal black cabinet and panel gives RFI pro¬ 
tection, rigid construction and sleek styling Flip 
stand tilts tuner *or easy viewing 5 x 14 x 14 in 


MFJ-949C $149.95 


m 

* * x x 


MFJ'i best 300 witl tuner It now even better! 
The MFJ-949C ill-ln-one Deluxe Verse Tuner II 

gives you a tuner, cross-needle SWR/Wattmeter, 
dummy load, antenna switch and balun In a new 
compact cabinet You get quality conveniences 
and a clutter-free shack at a super price 
A new cross-needle SWR/Wettmeter gives you 
SWR, forward and reflected power—all at a single 
glance SWR Is automatically computed with no 
controls to set Has 30 and 300 watt scale on easy- 
to-read 2 color lighted meter (needs 12 V). 

A handsome new black brushed aluminum cabi¬ 
net matches all the new rigs Its compact size (10 x 
3x7 Inches) takes only a little room 
You can run full transceiver power output -up to 
300 watts RF output—and match coax, balanced 
lines or random wires from 1 8 thru 30 MHz. Use 
It to tune out SWR on dipoles, vees. long wires, 
verticals, whips, beams and quads. 

A 300 watt 50 ohm dummy load gives you quick 
tune ups and a versatile six position antenna switch 
lets you select 2 coax lines (direct or thru tuner), 
random wire or balanced line and dummy load 
A large efficient alrwound Inductor— 3 Inches In 
diameter—gives you plenty of matching range 
and less losses for more watts out 100 volt tuning 
capacitors and heavy duty switches gives you safe 
arc-free operation A 4:1 balun is built-in to match 
balanced lines 

Order your convenience package now and enjoy. 


2 KW COAX 
SWITCHES 


MFJ-17D2 

$19.95 


MFJ-1702. $19.95. 2 positions. 

60dB Isolation at 450 MHz 
Less than .2 dB los: 

SWR below 1:1.2. 

MFJ-1701, $29.96. 

6 positions. White 
markable surface 
for antenna positions 



$29.95 MFJ-1701 




MFJ-901B 

$59.95 


MFJ'i smallest 200 watt Verse Tuner matches 
coax, random wires and balanced lines contin¬ 
uously *rom 1.8 thru 30 MHz. Works with all solid 
state and tube rigs. Very popular *or use between 
transceiver and final amplifier for proper match¬ 
ing. Efficient airwound Inductor gives more watts 
out. 4:1 balun <or balanced lines 5x2x6 Inches 
Rugged black all aluminum cabinet 


MFJ’s Random Wire TUNER 



MFJ-16010 

$39.95 


MFJ'i ultra compact 200 watt random wire tuner 

lets you operate all bands anywhere with any trans¬ 
ceiver using a random wire. Great for apartment, 
motel, camping operation Tunes 1.8-30 MHz 
2x3x4 Inches 

MFJ’s Mobile TUNER 


MFJ-945C 

$79.95 



Designed for mobile operation! Small, compact 
Takes just a tiny bit o' room In your car SWR/dual 
range wattmeter makes tuning fast and easy Care¬ 
ful placement o* controls and meter makes antenna 
tuning safer while In motion 
Extends your antenna bandwidth so you can op¬ 
erate anywhere in a band with low SWR. No need 
to go outside and rwadjust your mobile whip. Low 
SWR also gives you maximum power out o' your 
solid state rig—runs cooler 'or longer life 
Handles up to 300 watts PEP RF output. Has ef¬ 
ficient airwound inductor. 1000 volt capacitor spac¬ 
ing and rugged aluminum cabinet 8x2x6 Inches 
Mobile mounting bracket available f or $5 00 


ORDER ANY PRODUCT FROM MFJ AND TRY IT-NO 
OBLIGATION IF NOT SATISFIED. RETURN WITH¬ 
IN 30 DAYS FOR PROMPT REFUND (less shipping) 

• One year unconditional guarantee • Made in USA 

• Add $5 00 each shipping/handling • Call or write 
lor tree catalog, over 100 products 



MFJ ENTERPRISES. INC 

Box 494. Mississippi State. MS 39762 










B 


4 [/I November 1985 


104 






























BEELECIIONS 




muchas gracias 

Yesterday, September 20, a massive earthquake struck Mexico City. Early reports from the networks and wire services told 
of massive damage in Mexico City, with 25 per cent of the downtown area totally destroyed, and thousands of deaths and 
injuries. Ships have been reported missing and a tsunami wave has severely damaged part of the Mexican coastline. All 
modes of communications — save one — are down and authorities have no idea of when service might be restored. 

The one mode that's still functioning is Amateur Radio. I've spent quite a while listening to the emergency traffic being 
passed on a number of frequencies; I'm quite impressed with how effectively and efficiently health and welfare traffic is 
being passed. But there's a persona! sense of urgency to my listening this time: my youngest brother is in Mexico City, 
and my family and / have no way of knowing if he's all right. 

Yes, the State Department has a hotline that we can call for information. But the volume of calls received has shut 
the system down. We've contacted the Red Cross, but they're too busy passing more important medical traffic. 

So how do / — or others — use Amateur Radio to find out about the safety of relatives and friends? Tm afraid / really 
don't know. / usually have the world at my fingertips with just the flip of a switch and the twist of a dial. But right now 
/ feel just about totally helpless in trying to get the information / want. 

Propagation into the Mexico City area isn't favorable at this time, and I'm reluctant to jump into a pile-up and add to 
the confusion. But that's about the only way I'll be able to get a message to the Mexican stations. . . . 

There's got to be a better way! Would somebody please tell me what it is? 

Craig Clark, N1ACH 
Assistant Publisher 

Craig's inital feeling of helplessness is completely understandable. The circumstances — a natural disaster that, within 
60 seconds, killed thousands, injured many, and caused catastrophic damage to buildings and other structures — is something 
one doesn't deal with on a daily basis. So it's hard to pull from your experience and function immediately. 

Several things are reasonably certain: all conventional power and most telephone service is gone. Few reliable means 
of commynicating with the outside world are available. This is where Radio Amateurs come in — and what a service they 
provide! Just after the Mexico City earthquake, several stations were on the air. One in particular that I heard was XE1VIC, 
manned by Vic and Sergio, who did a yeoman's job in passing health and welfare information, medical emergency traffic, 
and high-level government phone patches.* 

With this in mind, what can you do to find out about the safety of a relative or friend known to be in a particular area 
when disaster strikes? 

LISTEN CAREFULLY. If there's any activity from the devastated area, someone as competent as XE1VIC is likely to be on 
the air. If you don't hear such a station, continue listening. Chances are good that other Amateurs, in your country will 
have information and be discussing it. 

IF YOU DON'T HEAR, ASK. Once again, someone will probably know something. 

THINK. For the distances involved, time of day, and propagation, one particular band will be optimum. Try it. XE1VIC was 
59+ into New Hampshire on 80 meters for hours. 

LISTEN FOR INSTRUCTIONS. The control station will make it very clear as to how he wishes to proceed. Many stations 
will be attempting to contact him. Though it may seem like contest operation at times, remember that a disaster has occur¬ 
red, and discipline is essential. 

BE BRIEF. Once you've gotten the traffic handler's attention, give the information required — nothing more, nothing less. 
Decide beforehand how you might be able to help. 

ACCEPT THE RESPONSE GIVEN. Once he contacted the requested relative or friend. XE1VIC kept his side of the conversa¬ 
tion short and sweet. Most of the time the news was very good, and in every case he was extremely reassuring. Remember 
that many other stations are concerned about their loved ones, too. 

OTHERS WILL HELP PASS YOUR MESSAGE. In this case, stations in the Houston area acted in this capacity. 

Every emergency, of course, is different. These are just a few suggestions that have been applied in the past and appear 
to work. 

Rich Rosen, K2RR 
Editor-in-Chief 

Note: Craig's brother returned home safely on September 23. 

“XE1VIC was just one of many Mexican stations that should be commended. In addition, the list of U.S. and international stations that contributed to the 
success of this traffic handling situation in a calm and controlled manner is long, and one we should be quite proud of — proving once again how Radio Amateurs 
rise to the occasion and provide a real service 
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AMATEUR RADIO'S RESPONSE FOLLOWING MEXICO CITY'S DISASTROUS EARTHQUAKE was, in short, 
simply overwhelming! Almost before the first major tremors ended, a number of Mexico City 
stations were on and handling emergency traffic with the U.S. As the hours wore on and the 
disaster's magnitude became apparent, the activity multiplied—but even after health and 
welfare input began, and despite a variety of message handling techniques, turnaround was 
generally quite fast. W9JUV's first two Friday afternoon inquiries came back "We're all 
OK!' from XE1USA in under five minutes! Amateur Radio's media exposure was also fantastic 
due to the complete breakdown in commercial communications, which left the Amateur Service 
as the media's only source of earthquake news for a number of hours. 

Media Abuse Of Amateur Radio Was Also Extensiv e, unfortunately. Not only was there the 
usual "XE1XX, I have Newt Newshawk of NNUT-TV in the shack to ask you some questions," but 
all of the networks and news services invaded the Amateur bands for their coordination and 
logistical efforts! Heard on 20 meters Sunday were equipment requests, personnel assign¬ 
ments, even arguments about overtime and the special menu needs of a network anchor! To 
its credit, NBC's Mexico City station did take health and welfare traffic and made phone 
calls when not otherwise occupied; inquiries to the others triggered responses that they 
were too busy on network business to make casual contacts! The FCC is very much interested 
in this media incursion, and would appreciate receiving specific reports and tapes on it. 

One Glaring Weakness Of Amateur Radio Was Quickly Apparent — anxious friends and relatives 
of persons living in or visiting Mexico City had no idea of how to locate hams willing to 
relay messages. Though churches, community centers, the Red Cross, and even some Amateur 
Radio dealers were often able to make referrals, what's badly needed—before another such 
catastrophe strikes — is a well advertised, accessible conduit through which the public can 
reach Amateur Radio operators able to communicate with loved ones abroad. 

Despite Such Problems, However. Amateur Radio Has Never Served People Better or made a 
deeper, more favorable impression on the public than it has during Mexico City's agony. 

"Well done!" to all involved, both those actively participating and the many "stand-bys." 

STATE AND LOCAL REGULATIONS MAY NOT PRECLUDE AMATEUR COMMUNICATIONS , the FCC declared 
in its September 16 decision on PRB-l! Responding to the ARRL's July, 1984 , request for a 
Declaratory Ruling limiting local limitations on Amateur operations and stations, the FCC 
affirmed "a strong federal interest in promoting Amateur communications" and cited Amateur 
Radio's value in "providing emergency communications" and "a reservoir of trained operators, 
technicians and electronic experts," as well as furthering international goodwill. In sum¬ 
mary, they said: "State and local regulations that operate to preclude Amateur communications 
in their communities are in direct conflict with federal objectives and must be preempted." 

Though They Did Not Specify Any Minimum Antenna Height , the Commission further stated, 
"...local regulations which involve placement, screening, or height of antennas based on 
health, safety, or aesthetic considerations...must be crafted to accommodate reasonably 
Amateur communications (with) minimum practicable regulation...." 

Though The Lack Of A Specified Height Will Cause Some Amateurs Problems , the FCC's action 
is certainly going to help the vast majority. Also not covered are Amateurs who've signed 
restrictive covenants, since those are private contracts entered into voluntarily. 

Congratulations To The Commissioners And FCC Staff for a courageous decision, since their 
favorable ruling for Amateur antennas and operations will undoubtedly be cited by other ser¬ 
vices who'd also like to get out from under the yoke of local regulation. 

POSSIBLE FEDERAL SANCTIONS AGAINST "ELECTRONIC EAVESDROPPING " are close to being intro- 
duced in the U.S. House of Representatives by Rep. Kastenmeyer. In his "Electronic Communi¬ 
cations Privacy Act of 1985," Rep. Kastenmeyer proposes restricting the monitoring of any 
transmission by "wire, radio, electromagnetic, or photoelectric system..." with exceptions 
for communications "readily accessible to the public,” stations for general public use, 
distress signals, police or fire, and Amateur or CB stations. Penalties for commercial 
violators could be $25,000 and a year in prison, others $5,000 and six months. 

Though The Goal Is Almost Surely The Protection Of Cellular Radio , the effect on Amateurs 
and others with a general interest in radio communications could be serious. 

APPLICANTS WiO FLUNK AN AMATEUR EXAM NEEDN'T WAIT 30 DAYS to retake the exam, the FCC 

decided September 16. In its decision to eliminate the waiting period entirely, the Commis¬ 

sion agreed a delay had little benefit and dropping it could permit applicants who failed 
the first day of a two-day hamfest to review problem areas for a second-day try. 

DP0SL WILL BE THE CALLSIGN FOR THE UPCOMING EUROPEAN STAFFED SPACEFLIGHT , now set for 

launch about October 30th on Space Shuttle Flight 61-A. They will listen on 437.125, 

437.175, 437.225, 437.275, 437.325, and 437.375 MHz; transmit on 145.450, 145.475, 145,550, 
or 145.575 MHz. 145.575 down, 437.275 MHz up will be the normal pair. 

Rumors Of 10 Or 15-Meter Operation Still Persist at presstime; an operating schedule 
for DP03L has not yet been released. 
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You may not be able 

to solve the world's problems. 
But at least you can listen. 



The Panasonic Command Series: With double superheterodyne 
tuning, you'll hear the world loud and clear. 


Now it's easy to listen in on the world's hot spots. 
With the Panasonic RF-8600 Command Series 
FM/LW/MW/SW receiver. 

Its advanced microcomputer-controlled tuner lets 
you preset up to nine different frequencies. And reach 
them at the touch of a button. Or, press the appropriate 
buttons and tune in any desired frequency with direct- 
access digital tuning. It'll lock right in to every signal 
with a PLL quartz-synthesized tuner. Once tuned in, the 
Panasonic double superheterodyne system helps deliver 
a clean, consistent signal. 

There’s even built-in auto-tuning to let you scan the 
shortwave band automatically, as well as manually. All 
this means you can tune in Berlin, pick up Paris, or locate 
London in an instant. Without dialing all over the band. 

Batteries not included 


Both the RF-B600 and the RF-B300 are packed with 
features and built to go anywhere. 

The Panasonic Command Series offers something 
for everyone. With equipment sophisticated enough to 
impress the most 
avid enthusiast, and 
automatic features 
that get you where 
you want to be. Fast. 

There's a whole 
world out there 
that's waiting to be 
heard. Tune in to it 
with the Panasonic 
Command Series. 


Panasonic. 

✓ 105 just slightly ahead of our time:* 










Dear HR: 

Joe Carr, K4IPV, is off to a fair start 
with his new column, "Practically 
Speaking." The first (September, page 
67) was good reading. I have to 
disagree with him, however, when he 
says, "The first time to think about 
repairs is while you're unpacking the 
new rig." 

Wrong. 

The first time to think about repairs 
is before the rig is bought. The un¬ 
packing stage is too late. 

Before plunking down several kilo- 
bucks for one of the so-called state-of- 
the-art transceivers being marketed 
these days, ham operators need to 
give serious, careful thought to the 
crucial question of servicing and main¬ 
taining the rig(s) under consideration. 
Is that aspect of ownership going to 
cost an arm, a leg and another part of 
the anatomy — to say nothing of the 
time spent without the rig while it is 
being repaired? 

Are all those gongs, whistles, and 
bells really worth it? Does one truly 
need rigs that scan, memorize, and do 
all sorts of other gimmicks? 

Two years ago two friends here 
returned from a national Amateur 
Radio convention, each with a new rig. 
One, who purchased the latest offer¬ 
ing from Brand X had to return the rig 
to the factory once while it was still 
under warranty and twice since then. 
He is no slouch at troubleshooting or 
repair, but the complicated circuitry 
was more than he could handle. 
Labor, parts, and shipping charges 
thus far have totaled more than one- 
third the original cost of the 
transceiver, and he has been without 
it almost 60 days altogether. 

My second friend brought home a 
shiny, new Brand Z transceiver. It was 


almost a pure vanilla rig with no gong, 
whistles, or bells. It has sat in his shack 
and has worked, day in and day out. 
What few repairs have been needed 
were done quickly, easily and inexpen¬ 
sively. He said he decided on that rig 
because of the ease and simplicity of 
operation. 

Practically speaking, which do you 
think was the more practical? 

Fred Conavita, W5QJM 
Austin, Texas 

audio filter design 

Dear HR: 

Instead of transforming the normal¬ 
ized values of a five-branch Butter- 
worth low-pass prototype design to 
get a five-branch high-pass as dis¬ 
cussed in Stefan Niewiadomski's arti¬ 
cle, "Passive Audio Filter Design," 
part 2, October, 1985, a simpler pro¬ 
cedure would be to use standard-value 
capacitor (SVC) filter tables to select 
an appropriate design. The fact that 
the SVC capacitor design values are 
exactly identical to the commercially 
available standard values simplifies 
construction. For example, a "near- 
Butterworth" 500-ohm design with a 
VSWR of 1.023 and a 3-dB cutfoff fre¬ 
quency of 487 Hz (within 3 percent of 
the desired 500 Hz cutoff frequency) 
is available with standard values of 
Cl ,5 = 0.82 nF and C3 = 0.33 fiF. L2,4 
= 96.2 mH. The 20-dB and 40-dB 
attenuation frequencies are 330 and 
214 Hz. Some SVC filter tables appear 
in The ARRL 1985 Handbook, (pages 
2-40 through 2-44) and a more com¬ 
plete selection will appear in the next 
edition of the Radio Handbook, edited 
by Bill Orr, and to be published soon 
by Howard W. Sams and Co., Inc. The 
SVC filter tables were also published 
in the record of the IEEE 1985 Inter¬ 
national Symposium on Electromag¬ 
netic Compatibility held in Wakefield, 
Massachusetts from August 20-22. 
ham radio readers should therefore 
understand that the preferred pro¬ 
cedure for designing simple passive LC 
filters, such as generally required by 
the Radio Amateur, is to use SVC filter 
tables. The procedure explained by 
Niewiadomski should be used only 
when there is a special requirement for 


a specific response type and a precise 
cutoff frequency. 

Ed Wetherhold, W3NQN 
Annapolis. Maryland 

J-pole or Zepp? 

Dear HR: 

K1WWT is right, (see "J-pole or 
Zepp," Comments, ham radio, Feb¬ 
ruary, 1985, page 8). The J-pole an¬ 
tenna described in KD8JB's earlier 
ham radio article* is a Zepp antenna. 

The Zepp antenna, named for the 
Zeppelin airship, on which it was 
originally used, is not a 3/4-wave 
antenna operating against a 1 /4-wave 
counterpoise as KD8JB mentioned in 
the reply comments. 

The classical Zepp antenna, now 
more than 75 years old, is a full-wave 
current-fed antenna with a 1 /4-wave 
section folded over on itself. This leads 
to a 1/2-wave end-fed radiator with 
1 /4-wave matching transformer. The 
antenna at first was a balloon antenna 



(fig. 1) and looked like an inverted J- 
pole dangling from the airship. In the 
beginning the matching transformer 
and the radiator hung in a straight line. 
Later on the matching transformer was 
set at right angles to the radiator. This 
low-voltage input feed arrangement 
was a remarkable improvement over 
the dangerous practice of using a high- 
voltage feed in the presence of the 
oxyhydrogen-gas with which the bal¬ 
loons were filled. 

Alois Krischke, DJ0TR/OE8AK 
Munich, West Germany 

*See "All-metal, 2-meter J-pole Antenna," ham radio, 
July, 1984, page 42. 
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THE 

INTELLIGENT 

SATELLITE 

TELEVISION 

SYSTEM 



THE LUXOR 9900 KNOWS 



Where all the satellites are 

Up to 36 satellite locations can be programmed for instant recall. 
The antenna controller is integrated into the satellite receiver. The 
hand-held remote control activates a 3-speed actuator action 
which precisely locates the satellite and fine tunes the antenna 
position for maximum signal reception. 

Where all the channels are 

Every channel on every satellite is individually factory programmed 
prior to delivery. All audio and video information is ready for recall 
automatically. As new channels are added they can be added to the 
program. The 9900 is ready to receive individual channel selection 
information for up to 864 separate selections. 

All about stereo Hi-Fi sound 

5 audio modes, factory programmed to individual transponders, 
deliver the right sound system automatically when a channel is 
selected. Dozens of audio subcarriers can be added to the 
program for audio only hi-fi enjoyment (including Dolby® Noise 
Reduction) in addition to television. 


r ALL YOU NEED TO KNOW IS 
WHAT SHOW YOU WANT TO WATCH 



LUXOR 


9 


9 


O O 


NOW LUXOR HAS UNIFIED SATELLITE, 
VIDEO, AUDIO AND COMPUTER 
TECHNOLOGY IN A SINGLE INTEGRATED 

HOME SATELLITE TV SYSTEM 



So advanced it's as easy 
ta operate as an ordinary TV 


The Luxor hand-held / 

remote is clearly organized 
to make life easy. Distinctive / 

color sections present satellite 
and channel selection functions, tuning functions 
and switching functions For most viewing however, 
video and audio delivery will be automatic. When a 
channel Is selected, the exclusive Luxor Micro-Step ” 
TUning System (LMS) automatically seeks out the right 
signal within that channels frequency. The receiver 
automatically compensates for any form of frequency 
drift due to climate or transponder variances. 

An internal T) filter can be assigned to individual 
channels to minimize terrestrial interference. 

I And a discrete parental lock-out can eliminate 
one or more Individual channels on a single 
satellite, as desired. 

Thafc it. Advanced Luxor technology has pro¬ 
duced a system so simple to operate, yet com¬ 
plete enough to satisfy the most fanatic video- 
phlfe and audiophile For the technician, the 
Luxor 9900 even has its own diagnostic system 
built-in and ready at the touch of a button. 


The front panel 
LED display tells you what 
satellite you’re on, what channel you’re watching, what 
sound system you’re receiving and a signal bar graph 
indicates signal strength. All functions are controlled 
from the hand-held wireless remote. 


The sky is alive with the 
sound of music 


Luxor loudspeakers bring new life to TV 
audio, mono or stereo, and much more. 
Satellite audio sub-carriers broadcast a 
wide range of music for audio only. 
These optional high quality 6-speaker 
sets (3 per side) are available in passive 
or active models with sound power up 
to 40 W per channel. They are specially 
magnetic shielded for close location to 
your TV set. 


Hem te the 
oe&gn ana 
Uxor is * k 


the company is able to combine The Luxor Model 9995 Block Satellite Receiver is designed and built to 


these technologies in the advanced function as an add-on receiver to Luxor 9900 multiple TV's installations. 


9900 series. After all, Luxor has been This low co9t manually operated receiver offers independent channel 


a leader in radio, television and elec- selection for TV’s located throughout the house. The 9995 can also be used 


tronic technology since 1923. as a stand-alone receiver for both C-Band and Ku-Band reception. 
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LUXOR HAS ADVANCED THE 
STATE-OF-THE-ART TO THE POINT 
OF ELEGANT SIMPLICITY FOR THE 
CONSUMER AND THE TECHNICIAN 


Each electronic innovation is incorporated to aid ease ot operation, assure high performance reliability, and maintain outstanding quality ol both picture and sound 



Control Functions 

+ Integrated satellite receiver and antenna controller 

• C Band (4 GHz) and Ku-band (12 GHz) capable 
Remote control switchable 

• Satellite direct access 

• Transponder direct access 
+ Built-in A/B switch 

+ "Normal" button return to factory pre set values 

• Built-in polarotot drive 

• Built-in RF modulator 

• Non-volatile memory unaffected by power outages 

• Remote sensor interlace 

Programs 

+ Factory programmed for individual transponders on 
each satellite 

+ Automatic correct audio system lactory program¬ 
med for each satellite and each transponder 
+ Program capacity up to 864 individual selections. 

audio video matched and fine lined 
+ Self-diagnostic microprocessor 
+ LEO display of satellite, channel, audio system and 
signal strength 
Video Functions 
+ Luxor Micro-Step” tuning system (LMS) 

• Baseband audio and video output lor VCR or monitor 
+ Baseband input for other video sources 

• Built-in polarity control 

+ Built-in programmable Tl filter 

• Raw video (unfiltered, unclamped) tor descrambler 
connection 

Audio Functions 

+ Audio subcarrier frequency read-out 

• Wide/Narrow Bandwidth selection 
+ Remote audio volume control 

• Remote stereo balance control 
+ Remote Dolby® on/bff 

+ 5 audio modes-2 mono. 2 matrix, and discrete 
stereo Automatic multiplex selection 

• Built-in stereo processor 



9902 Remote Sensor 


• Controls satellite system from any room 

• Low-cost add-on for other TVs 

• Comes complete with hand-held IR remote control 


+ Full-function, colot-coded 
IR wireless remote control 
+ Remote ON/OFF 

+ Discrete parental lock-out lor individual channels 
+ Remote mute 
+ Volume control 
+ Stereo balance 

• Channel UP/Down 
+ Video line tune 

+ Audio line tune 

• Antenna fine tune 

• Satellite selection 

• Channel selection 

+ Divided into 4 easy-to-read segments Satellite 
selection, channel selection, tuning functions, 
switching functions 



9904 Actuator Interface 


+ 36V power supply to antenna drive 
+ Surge protected 
+ Voltage spikes protected 
+ Design coordinated with 9900 
+ Can be wall-mounted out of sight 



9906/9907 Stereo 


Loudspeakers 

+ Passive or active models 

+ Up to 40 W per channel 

+ 3 elements per side, tweeter, mid-range and wooler 

+ Magnetic shielded 

+ Automatic ON/OFF 

+ LED indicators, standby and active 

+ Complete with line cable leed 


Receiver 

+ Add-on “slave" to 9900 multiple TV's installations 
+ Can function as a stand-alone block receiver; 

C-band and Ku-band reception 
+ Manually operated channel selection 
♦ Video fine tune AFC deteat 
+ Built-in V/H switch 

+ Built-in antenna switch lor satellite or local 
reception 

+ Preprogrammed audio frequencies 6 2 and 6 8 MHz 
+ Audio frequency selection 5 0 to 8 0 MHz 
+ Wide/narrow audio bandwidth selection 
+ Raw video output (unclamped, unfiltered) tor de¬ 
scrambler connection 
+ External Tl filter input 
+ Skew control 
+ Polarotor One control output 


-t- Denotes new features available 
onlv on 9900 series Droducls 



Luxor High-Performance 
Microwave Block 
Downconverters 


Designed and constructed tor continuous reliable per¬ 
formance. each Luxor unit is individually inspected 
and tested against all specification requirements The 
Block Oownconverter (30 dB gam min ) is used in 
conjunction with an LNA The LNB Block Down- 
converter (60 dB gam min ) is an LNA and a Block 
Downconverter in one compact package Each unit is 
weather-tight, rust proof and fully warranted 


Luxor Sales And technical Service* 
Throughout America 

l-(800)245-9995 

Canada: Evolution Technology (416) 335 4422 
Mexico: Klan SA 52 83 789 015 

Luxor 

Luxor (North America) Corp, 

600 108th Ave N E, Bellevue. WA 98004 
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75-meter 


a compact 

monoband transceiver 


Modular design 
yields 30 watts PEP 
and high performance 


This article describes a compact monoband SSB 
transceiver that employs broadband techniques, 1C 
building blocks, and an FET power chain. A detailed 
block diagram that shows all module interconnections 
is shown in fig. 1. As an extension of an earlier receiver 
project, the design provides all of the basic features 
required for convenient operation.' The receiver sec¬ 
tion offers excellent sensitivity and selectivity, audio- 
derived AGC, an S-meter, headphone or speaker 
operation, and above-average audio quality. The 
transmitter has amplified ALC and delivers 30 wans 
PEP to a 50-ohm load. The completed package is 
about the size of a 2-meter FM transceiver, measur¬ 
ing 2 x & x 6 inches (5 x 12.7 x 15.25 cm) and 
weighing about 2 pounds (1 kg). 

circuit description 

The transceiver employs a single conversion fre¬ 
quency plan with a 9-MHz IF and a 5.0 MHz VFO. 
Receiver preselection is provided by a two-section 
bandpass filter (see fig. 2). Additional HF rejection is 
obtained from the transmitter's low-pass filter. 
Receiver mixer U1 is an active DBM which has been 
biased for maximum gain. Mixer output is fed to crystal 
sideband filter FL1 through a simple diode switching 
network. 

IF stage U2, shared by the transmitter, provides 45 
dB of gain with an AGC range of about 70 dB. Gain 
for the entire receiver is controlled via U2's AGC line. 
Automatic control is audio-derived from the output of 
audio amplifier U4. Manual control is provided by a 


voltage divider circuit. During the receive cycle, the 
two control voltages are gated onto the AGC line 
through diodes. The output of IF amplifier U2 is 
simultaneously fed to product detector U3 and trans¬ 
mit mixer U7. U3, an active DBM product detector, 
provides audio detection and additional system gain. 

Since gain is controlled exclusively through IF ampli¬ 
fier U2, audio amplifier U4 operates at full gain (see 
fig. 3). U4 provides 400 mW of output — more than 
enough to drive the transceiver's small built-in speaker. 
Attenuation is provided for speaker protection and for 
i headphone operation. 

AGC voltage is sampled from the output of U4, 
detected, and fed to DC amplifier Q1. The RC time 
constant of Q1 is switched to provide slow release time 
during receive, and fast release time during transmit. 
Q2 provides additional amplification of the control 
signal, sets the AGC threshold for U2, and drives meter 
Ml. Ml functions as an S-meter during receive and 
as an ALC indicator during transmit. The entire 
receiver section operates from a 12-volt source with 
an average current drain of only 50 mA on receive. 



I A small heatsink is sufficient for intermittent SSB operation, 
but area should be increased for CW operation. Mounting FL1 
on rear panel saves internal space. 

By Rick Littlefield, K1BQT, Box 114 Barrington, 
New Hampshire 03825 
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fig. 1. Module interconnections 


Low-Z microphone amplifier U5 is a standard op- 
amp circuit which develops the necessary audio 
voltage to drive balanced modulator U6 (see fig. 4). 
Like all other mixing devices in the transceiver, U6 is 
an active DBM. Provisions are made to unbalance the 
device when carrier is needed for RF chain or anten¬ 
na tuner adjustment. The output of U6 is fed through 
a diode switching network to sideband filter FL1 and 


IF amplifier U2. As noted earlier, ALC voltage is 
applied to U2 during transmit to maintain high trans¬ 
mitter output without driving the RF chain into 
saturation. 

Transmit mixer U7 combines the IF signal from U2 
with VFO drive to produce 75 meter output (a CW- 
only design would substitute BFO drive for the IF 
signal). The output of U7 is buffered and amplified by 
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Receiver, exciter, and audio modules are located in the top 
compartment of the cabinet. VFO is in a separate front 
compartment. 


pre-driver Q3 (see fig. 5). If CW operation is antici¬ 
pated, keying can be added to this stage by simple 
modification. Output can be reduced for QRP opera¬ 
tion by adjusting the bias on gate No. 2. The output 
of 03 is filtered by a two-section bandpass filter. Driver 
Q4, an inexpensive HEXFET, develops 300 mW PEP 
— enough power to drive PA Q5. A three-element low- 
pass filter reduces harmonic content prior to final 
amplification 

The final amplifier Q5 is a Motorola T-MOSFET 
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fig. 3. Audio amplifier/ALC-AGC 
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operating in class AB (see fig. 6). At 4 MHz, this 28- 


volt device operates at approximately 70 percent effi¬ 
ciency, provides 20 dB of gain, and delivers 30 watts tor at the LPF input samples amplifier output for ALC 


PEP into a 50-ohm load. The output of Q5 is trans- (see fig. 7). 


formed to 50 ohms through 4:1 balun T5 and fed into All transmit and receive mixing functions are han- 


a 7-element Chebyshev low-pass filter. A diode detec- died by active DBMs, devices which require no more 
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than 100 mV of injection. Consequently, drive de¬ 
mands on the VFO and BFO are minimal. VFO Q6 is 
a popular Hartley JFET circuit which is buffered by 
source follower Q7 (see fig. 8). An optional VFT con¬ 
trol aids fine tuning. BFO Q8 is a simple unbuffered 
crystal oscillator (see fig. 9). If the transceiver is 
modified for 20 or 15-meter operation, the BFO out¬ 
put should be carefully matched to its load and filtered 
for harmonic content, 

The PA is the only stage requiring a 28-volt source. 
An on-board monolithic voltage regulator reduces sup¬ 
ply voltage to the other staged. The compact 28-volt 


. TO 

'ANTENNA 
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Except as Mtfictfftf, decimal 
values of capacitance are In micro 
farads <^f J; others are In plcofar 
ads (pF); resistances are In ohm s. 
k = 1,000 M = 7,000,000 


16.17 22 turns No. 24 on 750-2 


fig. 7. LPF/ALC detector module. 
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ICOM 25-1300MHZ Plus! 


IC-R700a 






ICOM's commercial 
quality scanning 
receiver...Top 
quality at a gem 
of a price. ’ 

ICOM introduces the 
IC-R7000 advanced technol¬ 
ogy 25-2000MHz" continu¬ 
ous coverage communications 
receiver. With 99 owner pro¬ 
grammable memories, the 
IC-R7000 covers low band, 
aircraft, marine, business. FM 
broadcast, amateur radio, 
emergency services, govern¬ 
ment and television bands. 

Keyboard Entry. For 
simplified operation and quick 


tuning, the IC-R7000 features 
direct keyboard entry. Precise 
frequencies can be selected by 
pushing the digit keys in se¬ 
quence of the frequency or by 
turning the main tuning knob 

99 Memories. The 
IC-R7000 has 99 memories 
available to store your favorite 
frequencies, including the 
operating mode. Memory 
channels may be called up by 
simply pressing the Memory 
switch, then rotating the 
memory channel knob, or by 
direct keyboard entry. 

Scanning. A sophisticated 
scanning system provides 
instant access to most used 
frequences. By depressing 
the Auto-M switch, the 


IC-R7000 automatically memo¬ 
rizes frequencies in use while 
the unit is in the scan mode. 
This allows you to recall 
frequencies that were in use. 

Other Outstanding 
Features: 

• FM wide/FM narrow/AM/ 
upper and lower SSB 
modes 

• Six tuning speeds. 0.1, 1.0, 
5. 10. 12.5 or 25KHz 

• Dual color fluorescent dis¬ 
play with memory channel 
readout and dimmer switch 

• Compart Size: 4-3/8'H 
x ll'/«*W x IO’/b'D 

• Dial lock, noise blanker, 
combined S-meter and 
center meter 


• Optional RC-12 infrared 
remote controller 

• Optional voice synthesizer. 
When recording, the voice 
synthesizer automatically 
announces the scanned 
signal frequency. 

"Specifications guaranteed 
from 25-I300MHZ No addi¬ 
tional module required for 
coverage to approximately 
2-OGHz. 

See the IC-R7000 receiver 
at your local authorized ICOM 
dealer Also available is the 
IC-R7IA 0.1-30MHZ general 
coverage receiver. 

ALL THIS AT A PRICE 
YOU LL APPRECIATE. 
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First in Communications 


ICOM America. Inc., 2380*116 Ave NE. Bellevue. WA 98004 / 3331 Tower\MDOd Drive. Suite 307. Dallas. TX 75234 

All stated specifications are approximate and subject to change without notice or obligation All ICOM radios significantly exceed FCC regulations limiting spurious emissions R7000885 















4x3-3 inches 110 x 7.6 x 7.6 cm). The design is simple, and 



can be built entirely from off the-shelf Radio Shack com¬ 
ponents. 




external power supply and schematic shown in figs. 
10 and 11, respectively, was built from off-the-shelf 
Radio Shack components. The output of transformer 
T1 is bridge rectified, filtered, and regulated by pass 
transistor Q1. Adjustable regulator U1 drives the base 
of Q1 to set output voltage and to provide additional 


electronic filtering. An on-board regulator is also incor¬ 
porated in the transceiver (fig. 12). 

construction 

The boards for this project were laid out in modular 
strips to facilitate modification during the design pro- 
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fig. 14. Audio/AGC module 



Bottom view shows BFO. driver, and low-pass filter modules. 
Voltage regulator is mounted on the side of the case. A 4PDT 
relay for T-R switching simplifies circuit design and reduces 
receiver power consumption. 

cess. To make the job of interstage wiring easier, the 
exciter and receiver strips were later joined together.* 


Figures 13 (receiver module), 14 (audio/AGC mod¬ 
ule), 15 (exciter module), 16 (driver/bandpass filter), 
17 (MRF-138 final amplifier module), 18 (low-pass filter 
board), 19 (VFO module), and fig. 20 (BFO module) 
show the printed circuit board patterns and compo¬ 
nent layouts. 

Board assembly is routine, but a few specific points 
deserve mention. The boards were designed around 
miniature parts. Substituting 1 /2-watt resistors, high- 
voltage capacitors, and other large components can 
quickly result in overcrowding. Since the parts den¬ 
sity is quite high, double-checking parts placement 
against the schematic or a layout is also 
recommended. 

Use care when winding toroidal transformers and 
chokes. Most FT (ferrite) cores have rough edges that 
can easily abrade the insulation from enamel covered 

*A complete kit containing all parts, etched pre drilled circuit boards, 
punched, painted enclosure, and assembly manual is available from Radiokit. 
Box 411. Greenville. NH 03048 
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9 MHz CRYSTAL FILTERS 


MODEL cation width Poles Pries 

XF-9A SSB 2 4 KHz 5 $53.15 

XF-9B SSB 2.4 kHz 8 7205 

XF-9B-01 LSB 2.4 kHz 8 95 90 

XF 9B02 USB 2 4 kHz 8 95 90 

XF 9B10 SSB 2 4 kHz 10 125 65 

XF-9C AM 3 75 kHz 8 77 40 

XF 9D AM 5.0 kHz 8 77 40 

XF-9E FM 12.0 kHz 8 77 40 

XF 9M CW 500 Hz 4 54 10 

XF-9NB CW 500 Hz 8 95 90 

XF9P CW 250 Hz 8 13120 

XF910 IF noise 15 kHz 2 17 15 

10.7 MHz CRYSTAL FILTERS 

XF107A NBFM 12 kHz 8 $67 30 

XF107-B NBFM 15 kHz 8 67 30 

XF107C WBFM 30 kHz 8 67 30 

XF107D WBFM 36 kHz 8 67 30 

XF107E Pix/Data 40 kHz 8 67 30 

XM107SO4 FM 14 kHz 4 3015 

Expon Inquiries Invited. Shipping $3 75 

MICROWAVE MOOULES VHF & UHE EQUIPMENTS 

Use your existing HF or 2M rig on other VHF or UHF bands 


LOW NOISE RECEIVE CONVERTERS 

1691 MHz MMkl691 137 $749 96 

1296 MHz GaAsFET MMM296-144G 149 96 

432/435 MMC43228IS) 74 95 

439-ATV MMc439 Ch x 69 95 

220 MHj MMe220-28 74 95 

144 MHz MMc 144-28 59 95 

Opllons Low NF (2 0 OR max . 1 25 dB max ), olhei bands & IP's availabia 

LINEAR TRANSVERTERS 

1296 MHz 1 8 W oulpul. 2M in MMII296044 G $299 95 

432/435 10 W oulpul. 10M in MMI432 28/SI 269 95 

144 MH* 10 W OUlPUl. 10M in MMI144-28 179 95 

Olhar bands & IFs available 


LINEAR POWER AMPLIFIERS 

1296 MHz 20 W output UP 1296-20-1 

432/435 100 W oulpul MML432 100 

50 W output MML432 50 

30 W output MML432-30-LS 

144 MHz 200 W oulpul MML144-200-S 

100 W output MML144-100 LS 

SO W output MML 144-50-S 

30 W output MML 144-30-LS 

All models include VOX T/R switching 
"L models 1 or 3W drive, others 10W drive ^ ' 

Shipp ng FOB Concord. Mass . 


Eicapi at md'calad. IHemal 
flu or capacitance ata Mi imc»© 
farad i („Fl otnart ata in picofar 
at/a ipfi >a%‘%tanca* ••• In ©Mm* 

* • 1.000 M • 1 . 000.000 


ANTENNAS 


420-450 MHz MULTIBEAMS 

28 Element 70/MBM28 IP dBd 
48 Element 70/MBM48 15 7 dBd 
88 Element 70/MBM88 18 5 dBd 
144-148 MHz J-SLOTS 

to 4 W Twist I0XY/2M II 3 dBd 


fig. 16. Driver/bandpass filter 


UHF LOOP YAGIS 

1250-1350 MHz 29 loops 1296LY20dBi 
1650 1750 MHz 29 loops 1691 LY 20 dBi 
Order Loop Yagi connector extra 


wire. Prepare all FT cores in advance by smoothing 
the corners and applying two coats of clear nail polish 
(“T cores are usually epoxy coated and require no 
preparation). Since most toroid devices have delicate 
leads that are easily broken, they should be mounted 
last and glued securely to the board with Ambroid™ 
cement, t 


Send 44C (? stamps) lor lull details ol all yout VHF & UHF 
equipment and KVG crystal product requirements 


(617)263-2145 
SPECTRUM 
INTERNATIONAL. INC. 

Post Office Box 1084 
ncord, MA01742, U.S.A. 


1T2. a 10 7 MHz 10 mm green-core transformer, is available from Morning 
Distributing Co.. P.O. Box 717, Hialeah. Florida 33011 
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*dt fpFJj riiniincii or* in of»m«. 
k . 1.000 M - 1,000.000 


WC I luma f«o 74 on FB4J W 
rs M firm* Wo 24 Bliilti on two FTMMJ 


fig. 17. MRF 138 final amplifier 



The transceiver can be packaged to suit the builder The larger 
cabinet shown here provides more panel space and room for 
a larger speaker. 

Because the VFO circuit is vulnerable to thermal and 
mechanical instability, its construction requires special 
attention. These hints should be followed to insure sat¬ 
isfactory performance: 


• Use NPO capacitors in the tank circuit wherever 
possible — the thermal characteristics of silver mica 
capacitors are often unpredictable. 

• To immobilize VFO inductor windings, dip or paint 
the coil in clear nail polish and sandwich it to the board 
between fiber washers with a non-inductive screw. 

• To insure smooth tuning, the main VFO variable 
should be a ball-bearing design with either a built-in 
or external reduction drive. 

• The calibration trimmer should be a miniature air- 
variable (ceramic trimmers drift). 

• When installing the VFO module, make all leads 
connecting external VFO components as short and 
rigid as possible. 

• To avoid thermal instability, locate the VFO away 
from heat-generating stages such as the PA and the 
voltage regulator. 
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16.17 22 turn* No 24 on IiO-2 


RF 

OUTPUT 


fig. 18. Low pass filter board. 


• Shield the VFO compartment against strong RF 
fields. 

• Locate the transceiver's T-R relay away from the 
VFO compartment. If located too close, the relay's 
magnetic field will produce an unwelcome frequency 
shift. 

The only other stage requiring special care during 
construction is the final amplifier. To prevent the possi¬ 
bility of VHF parasitics, strip-line construction is used 
and components are soldered directly to the top of the 
board. To insure strong solder connections, each lead 
should have a short 90-degree bend at its end in order 
to make flat contact with the board's surface. The 
transistor should be mounted first. The MRF-138 is an 
unprotected MOS device, and I recommend using a 
grounded iron and wrist-strap to prevent static build¬ 
up during installation. Once the module is completed, 
the circuitry will protect the device. 

The transceiver cabinet is a bi-level design fabricated 
in a custom sheet-metal shop. While this packaging 



Cictpf ii mdicsfd, aocimsl 
flu** of cspscitinc* in micro 
la>4d* I.Fk otfion no in pn o>»' 
tpFi i4»i*unc»* 4•• m oOmu 
ft m 1.000 M - 1 . 000.000 


VF T 
<? 



16 34 turn a No 24 on TSO t. tap 41 t 

06 07 UPf 102 — 


fig. 19. VFO module. 


contributes to the appearance and small size of the 
finished unit, much simpler cabinetry is perfectly 
acceptable as long as a few basic conditions are met. 
First, all recommendations to insure VFO stability 
should be observed. Second, the PA module should 
be mounted to the inside of the back panel with a 
suitable external heatsink provided on the opposite 
side. Additional heatsink area is required for extended 
phone, RTTY, or CW operation. Finally, the VFO and 
BFO should be fully shielded. 

In any modular project, interstage wiring can be¬ 
come a nightmare if the wire is prone to breakage or 
is difficult to handle. Selecting only highly flexible 
small-diameter wire and shielded cable keeps inter¬ 
stage harnesses small and manageable. I have found 
that lavalier microphone cable is smaller and much 
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fig. 20. BFO module. 


easier to handle than RG-174 miniature coax. Mount¬ 
ing boards on 1 /4-inch standoffs also contributes to 
a neat layout, since this provides space for interstage 
wiring to pass underneath. Once the modules are 
mounted and interstage wiring is completed, testing 
and alignment can begin. Power distribution and T-R 
switching should be thoroughly checked first, since 
an error here could damage components. 

alignment 

Fixed capacitor values in the VFO tank may require 
some substitution to establish the desired operating 
range (5000 kHz to 5200 kHz for 4000 to 3800 kHz oper¬ 
ation). Once this range is established, a tuning dial can 
be calibrated. A frequency counter facilitates the cali¬ 
bration process. Once the VFO dial is calibrated, re¬ 
ceiver alignment can proceed. Use fig. 21 to locate 
the calibration and alignment controls. 

• Connect the receive and transmit mixers to the VFO, 
and adjust Rvfo f° r 100 mV RMS output. 

• Connect the product detector and balanced modu¬ 
lator to the BFO, and adjust Cbfo for an operating fre¬ 
quency of 9001.5 kHz. Adjust Rbfo f° r an output of 
100 mV RMS. 

• Set the receiver AGC threshold by adjusting Rtsh 
for 5 volts as measured at TP1. Zero the S-meter via 
r zro- 

• Set the receiver gain fully clockwise for maximum 


gain and adjust IF transformer T2 for a peak in back¬ 
ground noise. 

• Connect a 50-ohm antenna and tune the VFO to 
3900 kHz. Peak bandpass filter trimmers Cl and C2 
for maximum sensitivity. 

The receiver should now be fully functional. Check 
AGC action by tuning in an extremely strong SSB sig¬ 
nal. If the audio cracks and distorts at full gain, the 
AGC is under-controlling IF stage U2. Increase AGC 
gain via Ragc to eliminate this condition. If the audio 
"pumps" on voice peaks or motorboats with no signal, 
the opposite conditions exist and AGC gain should be 
decreased. Meter sensitivity control R$en should be 
adjusted so that extremely strong signals register in 
the upper 10 percent of the scale. 

To prepare for transmitter alignment, disconnect the 
28-volt supply line from the final amplifier board. Ter¬ 
minate the output of the driver with a 47-ohm resistor 
and connect a scope across the termination. 
Microphone gain R^ic should be set fully off, and pre¬ 
driver gain R drv set to the middle of its range (maxi¬ 
mum gain). Tune the VFO to 3900 kHz. 

• Key the transmitter and activate the carrier insert 
switch. Adjust IF transformer T2 and bandpass filter 
trimmers C3 and C4 for maximum output. 

• Key the transmitter and adjust Rbal for minimum 
carrier output. A receiver tuned to the output fre¬ 
quency may provide a better null indication. 

• Connect a 500-ohm dynamic microphone and ad¬ 
vance Rivttc to 75 percent. Speak into the microphone 
and watch the scope for signs of instability ("grass” 
or parasitic oscillations on the waveform). The pattern 
may show flat-topping on voice peaks, since the ALC 
is not yet functional. 

If instability or parasitics are observed, find their 
source before going on. Check the RF amplifiers in 
isolation, and check IF amplifier U2 (reducing the value 
of the 10-kilohm resistor across the primary of T1 
should tame unstable operation in U2). If operation 
is normal through the driver stage, alignment can 
continue. 

• Connect the 28-volt supply line to the final amplifier 
board through an ammeter. Short the amplifier's in¬ 
put terminal to ground. Key the transmitter, and ad¬ 
just Rset for an idling current of 250 mA. Note that 
this adjustment is sensitive to changes in supply 
voltage. If the power supply voltage is changed signifi¬ 
cantly at a later date, the bias should be re-set. 

• Remove the driver termination, unshort the input 
to the PA, and hook up the driver. Connect a 50-ohm 
dummy load to the output of the transceiver. Place 
a single turn pick-up loop through balun T5, and con¬ 
nect it to the scope. The driver low-pass filter and 
bandpass responses are shown in figs. 22A, B. 
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fig. 21. Calibration and alignment controls. 
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• Key the transmitter and speak loudly into the 
microphone, adjusting Ralc for maximum transmitter 
output. The scope pattern should show flat-topping 
on voice peaks. If saturation does not occur, increase 
microphone gain until it does. If the final cannot be 
saturated, system gain is low and a problem exists 
(check the AGC threshold voltage at TP1 first; if set 
above 5 volts, transmitter gain is reduced). 

• To set ALC level, close-talk the microphone and ad¬ 
just Ralc to the point where flat-topping just disap¬ 
pears. The ALC meter should deflect past mid-scale 
on voice peaks and a power meter should indicate an 
average output of 10-15 watts. 

This completes transceiver alignment. 

performance 

The transceiver was tested to see if performance 
approximated industry standards and met FCC regula¬ 
tions for spectral purity. Receiver noise floor was 
measured at -120 dBm. Selectivity reflected the 
published specifications of filter FL1. AGC held a 60 
dB change in signal strength to a 3 dB change in audio 
output. AGC attack was a bit slow, resulting in some 
audible "cracking" on extremely strong signals. This 
condition is not uncommon in simple audio-derived 
systems. Overall receiver audio quality was judged ex¬ 
cellent when compared against a popular imported 
multi-band transceiver. Tests for receiver intermodula¬ 
tion distortion were not conducted. 

At 30 watts PEP output, transmitter IMD was meas¬ 
ured at -30 dB. Second and third harmonics were 
-47 dB and -55 dB, respectively. Saturation oc¬ 
curred at 35 watts PEP. Transmit audio reports were 
generally excellent, but microphone selection was an 
important factor. Low-Z broadcast dynamics produced 
the best overall quality, but an inexpensive mobile 
microphone provided a bit more "punch" under diffi¬ 
cult band conditions. The MRF-138 final amplifier sur¬ 
vived open and shorted port conditions without 
damage, indicating acceptable immunity to high SWR. 


operation 

The transceiver's small size makes it a natural for 
traveling, or for use as a second station at home. Mine 
resides in a corner of the family room on a small writing 
desk, close to the wood stove, kitchen, and other 
comforts of home. On-air performance has been very 
gratifying. Using an inverted-V antenna at 50 feet, I 
have worked all U.S. call areas, operated contests, 
controlled nets, and elbowed my way through even¬ 
ing QRM with excellent regularity. In evaluating the 
transceiver's effectiveness, it is important to remember 
that dropping transmitter output from 100 watts to 30 
watts reduces the received signal less than 1 S-unit. 
Under most band conditions, this is not significant. 

conclusion 

My goal was to design and build a simple mono¬ 
band SSB transceiver that would be compact, easy 
to replicate, and powerful enough to provide reliable 
communication on 75 meters. Off-the-shelf compon¬ 
ents and contemporary design techniques were em¬ 
ployed wherever possible to make the job easier. The 
transceiver described in this article is my third, and 
carries with it the experience of the first two. With 
minor modifications, the design should be transferable 
to other bands. I hope this article will encourage others 
to take the plunge and build — there's no magic in¬ 
volved, and the enjoyment that comes from operating 
a homebrew rig is fantastic. 
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PACKET RADIO... 

.. . THE FASTEST GROWING PART OF 
AMATEUR RADIO TODAY 


is already providing high speed, error free, communications on many 
amateur bands for qso's, data transmission, emergency traffic, dx'ing, 
traffic nets, mailboxes, endless experimentation, and soon... 


satellite operation. 

networks continue to grow, as does the number 
of hams who enjoy this new and exciting mode 
The increasingly popular PACKETERM IPT is 
contributing to phenomenal growth in amateur 
packet radio by providing a full function packet 
terminal in a compact, portable unit .. 



ALL YOU NEED FOR PACKET OPERATION 

tm 

IS A PACKETERM IPT AND YOUR RIG ! 

Designed for true portability, the IPT is equally at home in your ham shack or 
(with its optional carrying case) treking in the country for battery powered 
hilltopping! 

A single cable connects to your transceiver....thats all there is to it! 

Use it with your base station, mobile, or with your HT on that hilltop!!! 

/ 

FEA TURES: * * 9 inch portable terminal and full function tnc combined 

* * 66 commands available - the most widely used, field proven 
programming. 

* * Built-in LSI modem; 300 or 1200 baud, 200 or 1 kHz audio shift 

* * stores setup parameters with power off - uses lithium battery 

* * custom "beacon" text — your call, qth, etc. in permanent memory 

* * 74 key, full travel keyboard with 14 function keys for commands, 

calls, etc. 

* * printer port - RS232C serial 

* * optional printer, carrying case, and dc adaptor (13.8 VDC) 


Packeterm 

PRICES: IPT COMPLETE 

S995 

Box 835, Amherst, NH 03031 

PRINTER 

$349 

(603)-673-6630 

DC ADAPTOR 

$125 


TNC (BOARD ONLY) 

$275 
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stability local oscillators 

for microwave receivers 
and other applications 


Phase-locked approach 
offers greater stability 

This article describes a reliable phase-locked loop 
originally designed for the first conversion of a radio 
astronomy microwave receiver 1 applicable for general 
microwave receiver use and to other HF, VHF, and 
UHF phase-locked applications as well, 2 Its design 
evolved from one of my earlier efforts incorporated in 
a fully synthesized, general coverage HF transceiver 
as shown in fig. 1. 

Local oscillators used for conventional microwave 
(TVRO) such receivers are usually open loop and are 
installed outdoors as part of the first converter, known 
as the "head end" and located at the feed point of 
a parabolic dish antenna. They normally exhibit gross 
frequency instability (typically ± 1.5 MHz) due to their 
free running characteristics, which are affected by am¬ 
bient temperature changes as well. 

The two types of open-loop local oscillators most 
commonly used for this application are the free run¬ 
ning tuned cavity and the crystal controlled multiplier 
type. This article deals with the second approach, 
which allows an already-clean multiplier chain to lock 
on a much more stable reference frequency strategi¬ 
cally located away from the elements. Consequently, 
the unit can be used under varying temperature condi¬ 
tions and will follow a remote reference source kept 
indoors for good stability. 

The synthesizer uses a simple version of a type-one 
crystal-controlled phase-locked-loop operating at 88 
MHz. 3 Its output is divided by a fixed modulus divider 


involving emitter-coupled-logic (ECL) and transistor- 
transistor-logic (TTL) circuits. The division number N 
is fixed at 88 and followed by an exclusive OR digital 
phase detector that closes the loop through a simple 
low-pass filter as shown in fig. 2. 

In order to obtain the desired microwave frequency, 
the output of the oscillator running at exactly 88 MHz 
is used to drive a times-12 multiplier such as described 
by Paul Shuch, N6TX. 4 Other multiplications are possi¬ 
ble for even higher frequencies. The reference fre¬ 
quency can be supplied to the synthesizer from the 
back end of the receiver via fiber optics or coaxial cable 
communication links (depending on the distance; digi¬ 
tal line drivers may be required in the latter). With this 
approach, a remotely located temperature-compen¬ 
sated crystal oscillator (TCXO) that acts as a time base 
will maintain the short and long term frequency stabil¬ 
ity of the 88-MHz crystal oscillator through the phase- 
locked technique. The stability of the multiplier chain 
in the microwave receiver will thereby also be favorably 
affected. High initial stability and spectral purity would 
be required to compensate for the magnifying effect 
of the multiplier. My circuit used a 4-MHz TCXO man¬ 
ufactured by McCoy Electronics for the reference oscil¬ 
lator. This part guarantees ±5x10~ 7 (±0.5 PPM or 
±2 Hz at 4 MHz) Hertz per year. 2 This represents an 
ultimate stability for the remotely located L-band local 
oscillator of ±6 Hertz, respectively. 

The circuit design of the synthesizer is simple (al¬ 
though making one work is another story) as shown 
in fig. 3. A highly stable 88-MHz (0.001 percent) fifth 
overtone crystal was chosen to guarantee initial start¬ 
up almost on frequency before locking occurs. It is 

By Cornell Drentea, WB3JZO, 7140 Colorado 
Avenue North, Brooklyn Park, Minnesota 55429 


November 1985 BI 29 


30 JM November 1986 














N3ZIS3HJNAS 




















MICROWAVE 



I___1 


fig. 2. Block diagram of the phase-locked-loop as used in a stable microwave local oscillator located at the low noise block 
converter (LNB) outdoors. The 1 MHz reference frequency is derived from an indoor TCXO. 


used in a series resonant Colpitts oscillator with one 
side of the crystal grounded. I selected the Colpitts 
design because of its well known circuit stability and 
predictability.® The output of the oscillator is then 
amplified and converted to the ECL level required by 
the 95H90 divide-by-11 device.® 8 

An ECL-to-TTL level shifter circuit follows the 95H90 
and additional division is obtained with three divide- 
by-2 sections of 74LS74 devices. 

The divided-down 1-MHz input to the phase com¬ 
parator 74L86 (slow L logic was chosen here to keep 
the output as quiet as possible) is compared against 
a true 1-MHz reference available from the back end. 
The exclusive OR phase detector was chosen as a per¬ 
fect application for this type of phase-locked-loop 
because the crystal controlled Colpitts oscillator is 
guaranteed to start almost on frequency and within 

“Among many ECL dividers, the 95H90 or its equivalent, the Plessey SP8640 
can be programmed to be divide-by-10 or 11, or both in high resolution dual 
modulus phase-locked-loops. ! 


the capture range of this particular type of phase 
detector which is only 2ir. 2 - 3 - 7 Other important criteria 
for choosing this type of phase detector were the 50 
percent duty cycle of the signals present at its inputs 
and the high reference frequency (1 MHz), all design 
requirements for successfully using an exclusive OR 
gate as a phase detector. 7 

When the loop is locked, the output of the phase 
detector is a 50 percent duty cycle square wave at 
twice the reference frequency; in this case it is 2 MHz 
as shown in fig. 4. This output is averaged by the sim¬ 
ple RC low-pass filter with a corner frequency (w,) of 
about 16 Hz and is finally presented to the Amperex 
varactor diode BB-109, which acts as a variable capac¬ 
itor steering the crystal oscillator in lock. Under locked 
conditions, the averaged DC output of the phase de¬ 
tector equals half of the TTL supply voltage, or about 
0 K volts DC. When this occurs, the divided 1-MHz 
ial present at one of the phase detector inputs lags 
reference 1-MHz signal present at the other input 
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fig. 4. (4) Lacked condition. (91 Out-of-lock conditions for a synthesizer using the exclusive OR phase detector. The out¬ 
put of the low-pass filter is a 2.5 volts OC signal (see text). 
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fig. 5. (A) The synthesizer circuit was frozen to - 78 degrees F with 
cooling spray, (fi) After calibration the phase locked loop remained 
locked over the entire temperature range. The divided 1 MHz square 
wave shown at the top follows the reference frequency at the bottom 
by -90 degrees, which represents a O degree phase error (see text). 



fig. 6. Spectrum analyzer tests performance of the 
phase-locked-loop. 

by approximately 90 degrees (delay is introduced by 
the additional circuitry) which corresponds to a zero 
phase error. 3 The secret of the entire circuit is LI and 
L2, which are calculated to resonate the Colpitts oscil¬ 
lator on the fifth overtone of the crystal. Additional 
“tweaking" may be required to bring the circuit into 
resonance due to local stray elements. High Q alumi¬ 
num cores were used in my prototype for best results. 

adjustments 

With the loop line disconnected at A (see fig. 3), 


inject a 2.5 VDC level at the 10 kilohm resistor (which 
is part of the low pass filter. The best way to do this 
is to use a couple of batteries in series through a 10- 
kilohm linear potentiometer voltage divider to insure 
a pure DC voltage. With the circuit board heated to 80- 
degrees F (a 100 watt lamp on top of the circuit will 
do well), adjust LI and L2 for resonance at the fifth 
overtone of the crystal as measured on a frequency 
counter. Observe the position of the cores. Cool the 
circuit to 78 degrees F with a dry cooling spray. Ad 
just LI and L2 again for resonance. (The circuit should 
still work at this temperature; according to calcula¬ 
tions, the transistor junctions will reach only about 

40 degrees F.) To accomplish this, selected parts 
have been used in the prototype. Again, observe the 
new position of the cores. 

Wait until the circuit returns to room temperature 
and readjust LI and L2 midway between the two posi¬ 
tions. Remove the 2.5 VDC voltage from the low-pass 
filter and reconnect the loop back at A. 

The circuit should now lock every time power is 
turned on and lock should be maintained over the en¬ 
tire temperature range. This can be verified through 
repeating the above procedures with the loop closed. 

Figures 5A and B show the "brassboard” of the 
synthesizer and how phase locking was maintained 
under freezing conditions. For convenience a lock 
indicator was incorporated in the design as shown in 
fig. 3. 

An out-of-lock condition would be indicated by the 
blinking LED, should recalibration become necessary. 
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NEWEST RIGS, BEST 
SO 




s. 


New rigs and old favorites, plus the best essential accessories for the amateur. 


KANTRONICS PACKET 199 00 

CP100 vs CPI Worth the difference 7 


3621 FANNIN ST 
HOUSTON. TX 77004 3913 
CALL FOR ORDERS 
1 713-520-7300 OR 
1-713-520-0550 

ALL ITEMS ARE GUARANTEED OR SALES 
PRICE REFUNDED 

EQUIPMENT 

Kenwood Call for prices on all Kenwood 


New Kantromcs UTU-XT 319 00 

Yaesu 2700 RH 529 00 

Icom IC735 749 00 

Four lot price IC-735 2800 00 

Kenwood TS940S contesters delight Call 

Ten-Tec 2510 Satellite 489 00 

Icom R7000 25-2000 MHz Call 

Alpha (ETO) List-15% 

Icom 271 A. 27A Call 

Icom IC3200 489 95 

SERVICES 

Alignment, any late model rig 50 00 

Flat fee Collins rebuild Call 

ACCESSORIES 

Heil HC3/HC4/HC5 Stock 

Heil BM10 Boom Mike headset 53 95 

Heil HCS Control Box Interface 89 95 

CES 510 Smart Patch 349 00 

FLUKE 77 auto-ranging digital 
multimeter 115 00 

Shure 444D Mic 54 95 

Bird 43 Wattmeter Call 

Bird Elements. H 59 00. A-E'48 00. 

Special in Stock 

Ameco Pre-Amps 10% Oft 

DaiwaCN620B. 20-200. 2000W 109 95 

Collins 500Hz Filter. F455J05, new 95 00 

Sanyo AA Nicads. tabs 2 50 

2,4, 5. 6. 8 pin mic plugs 4 00 

Fox Tango -10% 

Tenna Hitch 


By D C Sales. Fits Class 1.2 Hitches Adapts 
existing hitch on your car truck to any HF 
antenna 3/8 * 24 thread No holes complete 


unit 29 95 

Daiwa CN630 140-450 20200 watt 129 00 

KEYS 

Bencher & Vibroplex Less 10% 

Vibroplex Carrying Case $20 00w'key 
purchase 

MFJ Super Keyboard #496 199 95 

TUBES 

GE6146B 11 95 

Eimac 3-500Z 109 95 

GE Industrial Tubes Call 

GE12BY7A 6 00 

GE 6JS6C 11 95 

Collins & Drake Replacement Tubes Stock 

BOOKS 

Hayden Computer Programs for Amateur 
Radio 16 95 

We also stock SAMS TAB ARRL RSGB 
Radio Pubs & Ameco books Call 

CALRAD 65-287 SWR. Relative Power 
Meter 32 95 

3- 150Mhz. KW + 

PACKET7PICKIT! 

AEAPK64 199 00 

AEA PK80 Soon 


Yes 1 !! Call 

ICOM 271A Great Packet Radio Call 



ANTENNAS 


ANTENNAS 

ARX2B V2S 2MCV-5, ISOPOLE 44 95 

A4 289 95 

402CD 27995 

New Cushcratt LAC-3 Lighting Arrestor 7 95 
215WB New 15EL 2MBeam 79 95 

AOP-1. Complete Oscar Antenna 149 95 

Butternut. HF6V, 80-10 Vertical 125 00 

HF2V, 80 & 40 Vertical 125 00 

Butterfly Antenna 169 95 

HF4B, previous HF3B 169 95 

Hustler G7-144 119 95 

Barker & Williamson All Band 
Dipoles Less 10% 

Ham4 Rotator. T2X. CD45-2 Call 

KLM HF World Class Series 
Antennas Call Don 

Cushcrafts 40-2cd. hottest selling 40 meter 
beam road band, easy assembly 279 95 

OTHER ANTENNAS 

Larsen Kulduck 17 00 

Valor 75- 10M complete mobil antenna 
AB-5 79 95 

Avanti ASP 151 3G. thru glass 2M 33 00 

Anteco2M. 5 8. Mag Mount Comp. 25 00 

Stoner (McKay-Dymek) DA100D Receiving 
Antenna 190 00 

Philly Stran Call 

SURPLUS 

2 5ATOOOPIV 

Epoxy diode 29e Each or 19 00 100 

0015/10KV 1 95 

3N201 95 

4 Inch ferrite rod 1 95 

Sanyo AAA Nicadw'tabs 2 50 each 

Close oul on ngs and accessories 7 All the 
time Call 

Close oul Curtis Memory M480 S50 00 each 
24Pin 1C Sockets 25 

365pF two gang cap 1 95 

BELDEN 

9913 low loss, solid center, foil braid 
shield 45e/fl 

8214 RGSFoam 43e'lt 

8237 RG8 40e/ft 

8267 RG213 52e/lt 

8000 14Ga stranded copper ant wire 13e ft 

8448 8 conductor rotor cable 31 C/H 

9405 Heavy duty. 2-16 Ga 6-18 Ga 52c ft 

9258 RG8x 19e/!t 

8403 Mic Cable 3 condctr & shield 80c'ft 
100 Feet 8214 w ends installed 45 00 

8669 7/16" tinned copper braid 1 10 ft 

International Wire RG214 non-mil 
good cable 70/ft 

AMPHENOL 

831SP PL259 Silverplate 1 25 

UG176 reducer RG8X 30 

831J Double Female UHF 2 00 


82-61 N Male 3 00 

82-97 N Female Bulkhead 3 00 

New82-202 1006 N Male fits 9913 500 

ROHN 

1/4“ E H S Guy cable Rohn US 
1000 It 250 00 

3'16"E H S cable 210 00 

1 4" Guy Cable. 6100# 7 x 7 strand. 
import 15C/ft 

3/16" Guy Cable, 3700# 7 x 7 strand, 
import 12WIT 

3/8 * 6 E&J Turnbuckle 7 95 

3/16" Wire Rope Clips 40 

1 14 " wire clips 50 

Porcelain 500D Guy Insulator (3/16) 1 69 

Porcelain 502 Guy Insulators (14) 2 99 

USED EQUIPMENT 


All equipment, used, clean, wilh 90 day war¬ 
ranty and 30 day trial Six months full trade 
against new equipment Sales price refunded 
if not satisfied 

POLICIES 

Minimum order $10 00 Mastercharge. VISA 
or COD All prices FOB Houston, except as 
noted Prices subject to change without 
notice Items subject to prior sale Call any¬ 
time to check the status of your order Texas 
residents add sales tax D ats all. folks 

SPECIAL TELEPHONE OFFER 

Call our numbers and when you place your 
order, we II deduct a dollar off if And don t be 
shy Ask tough questions Our guys are more 
than order takers they know the radios and 
the equipment 

DON'S CORNER 

Those devoted Yaesu fans out there the 
FT101E certainly had a lot of supporters — 
should be pleased to know that Yaesu is just 
about to come roaring back into the market¬ 
place This means new products, stronger 
advertising and maybe — just maybe — a price 
promotion or two Yaesu started to get serious 
about computer control of rigs with their ultra¬ 
boxes - SO you 

might expect to see some more tricks with 
computer control Now — when will these guys 
get wise enough to have the code written for 
the big 4 machines in amateur radio - Radio 
Shack. Commodore Apple, and IBM Contact 
Madison for the latest in Yaesu all the time 
Another idea - how about a dual banded 
hand-held Two meters and 430 for openers 
Certainly the technology is available and 
the market is ready First one to market with 
this product will move a lot of radios 
73&Good DX 

DON 



Electronics Supply 


3621 FANNIN 
HOUSTON TEXAS 77004 

1-713-520-7300 OR 1-713-520-0550 
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REFERENCE / 
(FROM REFERENCE 
LOOPS) 


5'th OVERTONE 
90.0MH1 

CRYSTAL OSCILL ATOR 
(±0.001%) TOLERANCE 



PULSE 

STRETCHER 


5‘th OVERTONE 
90.01MHz 

CRYSTAL OSCILLATOR 
(±0.001%) TOLERANCE 



REFERENCE 2 
(FROM REFERENCE 
LOOPS) 


CW TX/RX CONTROL 
SIGNAL 


(FROM CONTROL BOARD) 


I OF 2 TRI - STATE 
DIGITAL SELECTOR 
LS367 


’Note In the author s transceiver the BfO shifts to 9.001 MHz in CW Receive 
in order to hear a signal In enactly the same spot. 


9 MHz TTL FROM 
90 MHz LOOPS 



LS7404 220 


10 > 3.3k 



01 3- 3p H 


390 680 



9.000MHz OR 9.001 MHz f 
(SEE FIG 7B-X) 


9 MHz OUT 
0 , TO ACTIVE 

’ PRODUCT OETECTOR 


'Note: In the author s transceiver the BFO shifts to 9 001 MHz in CW Receive 
In order to heer a signel in esactly the same spot 


fig. 7. (A) Block diagram of an alagant 9 MHz BFO as used in a fully synthesized HF transceiver. The signal is derived 
from a dual 90 MHz phaee-locked-loop similar to the one presented here (see text). 

(Bl Signal processing for the 9 MHz BFO. The 90 MHz derived signal is conditioned before it is applied to the active mixer 
product-detector/modulator. 
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AMATEUR TELEVISION 


NEW 70 CM ATV TRANSCEIVER 

ALL YOU NEED IN ONE BOX 


m r .••l.SD *- J 


$299 delivered 
TC70-1 


• FULL COLOR. SOUND. A LIVE ACTION |ust like broadcast TV Get on this 
exciting amateur video mode at our affordable ready to go price 

• WHAT IS REQUIRED FOR A COMPLETE OPERATING SYSTEM? The TC70Is 
downconverter outputs to any TV on ch 3 for receiving. Connect a good 70 cm 
antenna and low loss coax Plug in any composite video source you want to 
transmit Camera. VCR. computer, etc. Plug In any low Z dynamic mic or us** 
color camera mic lor Standard 4.5 mHz TV sound. Connect to 13 8 vdc for 
base, mobile, or portable See chapt 20 1985 ARRL Handbook That's HI 

• WHAT CAN YOU DO WITH THE TC70-1 ATV TRANCEIVER? Show the shack, 
protects, computer program listings, home video tapes, repeat Space Shuttle 
audio and video if you have a TVRO, repeat SSTV or RTTY. Weather Radar, do 
public service events such as parades, marathons, races. CAP searches and 
rescues the list goes on DX depends on antennas and terrain typically 1 
to 40 miles We have video compensated RF linear amps for 20 ($1l9i or 50 
($189) watts pep for greater OX 

• FEATURES: Small 7x7x25' Push to Look (PTL) T/R switching GaAsfet 
downconverter tunes whole 420*450 mHz band Two switch selected video l 
audio inputs. RCA phone jacks and 10 pin color camera lack Xmit video 
monitor output Over 1 watt pep RF output on one or two (add $15) selected 
crystal controlled frequencies. 439 25. 434 0. or 426 25 mHz 

CALL OR WRITE FOR OUR CATALOG for more Info or who is on in your area We 
slock antennas, modules, and everything you need on ATV. 

TERMS: Visa. MC, or cash only UPS CODs by phone or mail Checks must clear 
bank before shipment Price includes UPS surface shipping in com USA. others 
add 3% Transmitting equipment sold only to licensed Tech class or higher 
amateurs, verifiable in 1985 call book or copy of new license 


(818) 447-4565 m-f 8am-6pm pst. 

P.C. ELECTRONICS 

Tom W60RG Maryann WB6YSS 




2522 Paxson Lane 
Arcadia CA 91006 


ni 


HOW DO RECEIVERS 
REALLY PERFORM? 
READ THIS BOOK. 



G&HR SMOetWVt «n»AJSOC wc 


You owe it to yourself to be informed. This comprehensive new 
book explores the receiver world through real-life tests conducted 
by internationally renowned radio engineer, Rainer Lichte. Read 
scores of no-axe-to-grind reviews about such famous brands as 
Panasonic, Sony, Yaesu, Kenwood. Drake, Eska, Hitachi, Grun- 
dig, Phillips, JVC. Zenith, Dymek, ITT, Bearcat - both old and 
new models, including ICOM R71A, Sony 2010, and Yaesu 8800 
Explains the mysteries of technical specs, too. A must book. 

GILFER SHORTWAVE 

• PARK RIDGE, NJ 07656 • Ph 201/391 7887 


If the circuit is to be used at room temperature, such 
as in an HF or VHF/UHF receiver, no indicator should 
be required. Other status reporting features are possi¬ 
ble and can be remotely monitored at the back end 
of the microwave receiver. 

This synthesizer represents an effort of several 
weeks of design and "brassboarding." It began with 
the use of a 54S124 dual VCXO integrated circuit that 
was intended to work at 85 MHz, but was not success¬ 
ful for my application because of the crystal frequency 
restrictions and the limited upper frequency range for 
this device. 

The new design will work to about 140 MHz (1680- 
MHz LO output when used with the N6TX multiplier, 
and beyond with other multipliers). Its limitations are 
the fabrication of crystals at VHF frequencies and the 
rather small size of LI and L2 at the higher frequencies. 

This design represents a practical approach to clean 
and stable local oscillators. Phase and amplitude noise 
have been measured to be at least -70 dB/Hz at 
± 100 Hz from the desired carrier (see fig. 6). Discrete 
spurious components were better than —60 dB, while 
the wide band noise was at least -70 dB measured 
with a 10-kHz bandwidth. 

These specifications depend on the application of 
sound RF design techniques and may vary according 
to the circuit components selected. Although a syn¬ 
thesizer layout is not provided in this article, compart- 
mentalization of modules in a true "synthesizer 
fashion" is highly recommended. 

As suggested at the beginning of this article, other 
than microwave applications of this synthesizer are 
possible. Among them are beat frequency oscillators 
(BFO) and fixed oscillators used in multi-loop fully syn¬ 
thesized HF and VHF/UHF receivers and transceivers, 
as shown in fig. 1. Figure 7A shows the block dia¬ 
gram of a 9-MHz BFO application as used in my HF 
transceiver. Figure 7B shows the circuit details of the 
digital to analog portion of the BFO which provides 
the proper injection to an active product detector/ 
modulator in my transceiver. Many other applications 
are possible. 
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McGrow Hill. New York. 1984. pages 70. 74, and 156 164 
4 Paul H. Shuch. N6TX. "Compact and Clean L band Local Oscillators." 
ham radio. December, 1979, page 40. 
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Engineering. John Wiley & Sons. 1980. page 159 
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7. Ulrich L. Rohde. DJ2LR, Digital PH Frequency Synthesizers, Theory and 
Design. Prentice-Hall, 1983, page 209. 
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ham radio 


52 f*RK WE. 


✓ 112 








At Far Below 
Dealer Cost! 


MUST LIQUIDATE 

TOTAL Personal Computer System 


Factory Reconditioned with 
Factory Warranty! 




Carries easily 
as a suitcase! 

Plugs into 115V outlet 


GREAT GIFT IDEA! 


Sorry, we're not permitted to PRINT the famous brand-name. 

BUT, we CAN "tell all" if you call us TOLL FREE: 1-800-328-0609! 

THE COMPUTER THE PRINTER THE SOFTWARE 


THE COMPUTER 

Snap on computer keyboard! 64K RAM. 20K ROM Full- 
size typewriter keyboard Upper and lower case 
letters, numerals, symbols, reverse characters 2 
cursor control keys. 4 function keys, programma¬ 
ble to 8 Music synthesizer with 3 independent 
voices, each with 9 octave range Input/output ports 
accommodate user serial ROM cartridge joy¬ 
sticks. external monitor, phone modem 
Built-in disk drivel Intelligent high speed unit with 
5' <" (loppy disk recorder 170K formatted data stor¬ 
age: 35 tracks 16K ROM Uses single sided, single 
density disk Serial interface Second serial port to 
chain second drive or printer 

Built-in color monitor I Displays 40 columns x 25 lines 
of text on 5" screen High resolution 320 x 200 pix¬ 
els. 16 background, character colors 
Built-in ROM cartridge port! Insert ROM program car¬ 
tridge Multitude of subjects available in stores 
across the nation 1 


Original List Price 


* 995.00 


Liquidation 0 ^3 Q (3 

.ODD 

Item K 763 63631 00 Ship, handling >20.00 


THE PRINTER 

Print method: Bi-directional impact dot matrix 
Character matrix: 6 x 7 dot matrix 
Characters: Upper and lower case letters, numerals 
and symbols All PET graphic characters, 

Graphics: 7 vertical dots maximum 480columns 

Dot addressable 

Character codes: CBM ASCII code 

Print speed: 60 characters per second 

Maximum columns 80 columns 

Character spacing: 10 characters per inch 

Line feed spacing: 6 lines per inch m character mode 

oi 8 lines per inch selectable 9 lines per inch in 

graphics mode 

Line feed speed: 5 lines per second in character mode 

7 5 lines per second in graphics mode 

Paper feed: Friction feed 

Paper width: 4 5" to 8 5" width 

Multiple copies: Original plus maximum of two copies 

Dimensions: 13"W x 8"D x 3VH 14[t 6'.- lbs Power: 

120V AC. 60 Hz 

Original List Price: *200.00 


"Easy Script” One of the most powerful word pro¬ 
cessors at any price 1 Cut re-lypmg. create docu¬ 
ments from standard paragraphs, do personalized 
letters, see and change a document before it is print¬ 
ed Instruction manual has extensive training sec¬ 
tion that simplifies use even tor someone who 
has never used a computer or word processor before 1 
The Manager A sophisticated database manager 
lor business or home use Business uses accounts 
payable/receivable inventory appointments, task 
manager Home uses mailing lists, home inventory, 
recipes collection organizer investment tracking, 
checkbook balancing School uses research arti¬ 
cle index gradebook 


Original List Price: * 73.98 Q *3 

Liquidation Price . . 

lt*m H 763-64011 -03 Ship, handling: >3 00 

BUY INDIVIDUAL UNITS OR 
GET THIS ULTRA-FAMOUS 
SYSTEM AT ONE LOW 
PACKAGE PRICE! 

TOTAL Personal Computer System 
available at FAR BELOW dealer cost! 

Original List Price. * 1 , 293.00 

TOTAL 
PACKAGE 
PRICE. 

I tarn H 763 64011 02 Ship, handling: >24 00 


Liquidation '1 1 52 

Priced At. * * 

Itam H 763 63681 00 Ship, handling >7 00 


Compatible with above Computer System (Not included in package price.) 
JOYSTICKS (Set of 2) 64K MODEM (Factory Rocood W o« * »<l w/TAforrooty) 

Mfr. List $59.90 pr. Mfr. List *124.95 $1Q 

Liauidation Price. I w pr. Liquidation Price. I w 

Horn H 763 63646 01 S/H: $4 00 


Liquidation Price ■ w pr. 

Item H 763 63622 01 S/H; 96 00 pc 


Credit card mimben con order by phono. 

24 hours a day. 7 days a wmL 

Toll-Free: 1-800-328-0609 


C.O.M.B. CO.* 

Authorized Liquidator 

14605 28TH AVENUE NORTH 
MINNEAPOLIS MINNESOTA 55441 3397 


SEND ME THE ITEMS I HAVE LISTED BELOW I C.O.M.B. CO.® 


Price gubfoct to changa attar 60 day* Sales outside 
continental U S am subject to special conditions 
Please call or write to inquire 


14606 28th Ava N./Minnaapolia. MN 66441-3397 

Send the items indicated at left (Minnesota residents add 6% 
sales ta» Please allow 3 4 weeks delivery Sorry no C O D | 
My check or money order is unclosod (No delays m process 
ing orders paid by check thanks to TeleCheck ) 

Charge MasterCard VISA 

Acct No -- E«p - 

PLEASE PRINT CLEARLY 


More Details? CHECK-OFF Page 142 
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10 through 80-meter 

homebrew receiver 

f 


Even the beginner 
can build and understand 
these circuits 

If you're looking for a ham band receiver that 
combines good performance with simplicity of con¬ 
struction and low cost, read on — because this arti¬ 
cle is for you. This receiver covers the 80, 40, 20, 15, 
and 10 meter bands and can easily be modified to in¬ 
clude the WARC bands or other shortwave segments 
between 3 and 30 MHz. 

This project evolved in response to discussions with 
other hams about the deplorable decrease in the num¬ 
ber of new Amateurs. Traditionally, a large part of our 
newcomers have come from the ranks of high school 
students; at one time, young people interested in the 
electronics almost inevitably gravitated to Amateur 
Radio because it was easy to get into, with little 
technical knowledge and only a small investment re¬ 
quired. In recent years, the computer hobby with its 
inexpensive, easily accessible hardware — has pro¬ 
vided similar easy entry. 

Many hams have expressed the opinion that entry- 
level equipment has become too expensive and that 
construction articles now seem to deal with equipment 
that is complex, expensive to build, and requires a 
great deal of technical sophistication to construct. This 
started me to thinking about what it would take to 
build a receiver for the main ham bands that would 
provide good performance, yet be simple and inexpen 
sive to build. 


the VFO is important 

In the 1950's and 60's most receivers used oscillators 
that switched coils for each band. In later years, 
however, multiple conversion schemes used crystal 
oscillators to establish each band and one non- 
switched oscillator as the variable frequency element 
to tune within each band. Many receivers now use fre¬ 
quency synthesized oscillators. These latter two con¬ 
cepts, while improving stability, unfortunately increase 
cost and complexity by a substantial amount. 

Recalling more recent commercial rigs, such as the 
Atlas series, that used switched coil oscillators, I 
wondered how difficult it would be to design and con¬ 
struct a VFO that had acceptable stability for SSB 
reception (see fig. 1). After deciding it was worth a 
try, I chose 9 MHz as the IF because of the wide avail¬ 
ability of good, inexpensive crystal filters at this fre¬ 
quency. For maximum utility I wanted coverage of 
both the CW and SSB portions of each band. The 
VFO covers 500 kHz on 80 through 15 meters and over 
1 MHz on 10 meters. As we will see later, these ranges 
can be easily changed to suit the user's preference. 

The choices for the IF and band ranges determine 
the VFO frequencies as follows: 


band 

VFO frequency 

meters 

MHz 

80 

12.5-13.0 

40 

16 0 16.5 

20 

5.0 5.5 

15 

12.0 12.5 

10 

19 0 20.0 


I Varactor diode tuning of the VFO was chosen 
because it helps eliminate hard-to-find mechanical 

By Robert Thompson, N1BFV, 4 Owens Brook 
Circle, Simsbury, Connecticut 06070 
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variable capacitors as well as the mechanical linkage 
they require. It also allows size reduction by eliminating 
the bulk of a variable capacitor and allows significant 
reduction in the overall mechanical complexity of the 
VFO unit. One disadvantage of varactors, however, 
is that they require a tuning voltage as close to pure 
DC as possible. I therefore decided to use a 9-volt 
alkaline battery on the prototype. This led to thoughts 
of running an entire receiver on batteries, in the in¬ 
terest of even greater simplicity. 

Since the VFO frequencies for 80 and 15 meters are 
close, one coil was used for both (see table 1). The 
VFO coils could have been switched electrically with 
diodes, but doing so would have taken about 30 mA 


of additional current from the main battery supply. A 
rotary switch was chosen for current economy. 

board construction 

The VFO, the frequency counter, the BFO, the 
bandpass filter, and the IF unit are all constructed in 
a similar fashion. With the method used here you can 
actually build any unit in the same or less time than 
it takes to design and etch a printed circuit board. (One 
main advantage of etched boards, however, is saving 
time on successive boards — but since I seldom build 
more than one of any particular project, PC boards 
are not time-effective for me.) 

I use epoxy material punched with holes on a 0.1- 
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table 1. VFO coil data. 


coil 


turns on 

frequency 

wire 

number 

band 

1/4" form* 

range (MHz) 

No. 

LI 

80 

21 

12.5-13.0 

26 

L2 

40 

15 

16.0 16.5 

26 

L3 

20 

48 

5.0- 5.5 

32 

LI 

15 


12.0-12.5 


L4 

10 

10 

19.^20.0 

22 


•Cod forms Millen 69043 used but any good 1 /4 inch (0.635 cm) ceramic 
form should be suitable. 


inch grid and clad with copper on one side, widely 
available from mail order suppliers.* Insulated circular 
pads for 1C pins and other components are cut with 
a pad cutter tool,* either by hand or with the tool in 
a drill. 

For the VFO I disassembled a single-pole, six- 
position rotary switch and mounted a 3-inch (7.6 cm) 
square piece of the epoxy material between the switch 
wafer itself and the switch index mechanism. Three 
holes were drilled in the material: one for the switch 
shaft and two that coincide with the wafer mounting 
screws on the switch itself. (You may have to obtain 
mounting screws a little longer than those that come 
with the switch to allow for the 1/16 inch (0.16 cm) 
thickness of the copper clad board.) 

Next cut appropriate pads for the coils and the VFO 
circuitry. Use T 44 push-in pins,* for terminals such 
as transistor connections and all input and output con¬ 
nections. The four coils are mounted on the front (non 
copper-clad) side of the board by passing their leads 
through and soldering to the pads on the other side 
which directly connect to the switch. The coil bodies 
are then covered with clear Silicone II, an adhesive 
that bonds them firmly to the board and prevents any 
movement of either the coil bodies or the windings 
on the coils. This is extremely important in that it is 
a significant factor in the frequency stability of the 
VFO. All wiring on the VFO should be direct and rigid, 
especially the jumper on the switch for the 80-meter 
position. Sound VHF wiring practices should be 
followed. 

VFO adjustment 

After wiring is completed, a test jig should be 
assembled as indicated to determine the values of the 
series voltage-dropping resistors necessary to have the 
tuning control, a 10 turn, 50 kilohm potentiometer, 
cover the desired range of frequencies (see fig. 2). 

VFO adjustment proceeds as follows: 

• Connect a frequency counter to the VFO output. 


•All Items marked with an asterisk ate manufactured by Vector, Inc 



Left side view shows bandswitch and ganged VFO switch. 
Vertical board in center is BFO: VFO board and coils are 
mounted vertically against rear panel. 


TO V r INPUT 

o- 

ON VFO HO A VO 





fig. 2. Test jig for determining the tuning voltage divider 
series resistors for each band. 


• Set the VFO to the 10 meter position. 

• Set SI on the test jig to the HI position (at end of 
potentiometer Ra). 

• Adjust Ra so that the VFO frequency isabout 10 kHz 
above the upper limit wanted — for example, on 80 
meters set Ra so that the VFO output is 13.010 MHz. 

• Put SI in the LO position at the end of Ra- 

• Adjust Rb until the VFO output is about 10 kHz be 
low the lower limit wanted — for example, on 80 
meters set Rb so that the VFO output is 12.49 MHz. 

• Put SI back to the HI position and recheck the fre¬ 
quency. Since these settings interact it may be neces¬ 
sary to repeat the procedure. Measure the values of 
R a and Rb and use fixed resistors of those values on 
the bandswitch. 

• Repeat this procedure for the remaining band posi¬ 
tions on the VFO. It may be necessary to adjust the 
coil slugs to obtain the required range. On 40 meters 
it may be necessary to place an approximately 68 kil¬ 
ohm resistor in series with the 9 volt source and Ra- 

Because it's unlikely that your unit will require the 
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50 OHM 
FROM 
ANTENNA 


-E3- 



L3.L4 

L5.L6 

L7.L8 

7.9.UO 


80 turns No. 38 on J /4-inch diameter 
Link = 5 turns 

25 turns No. 38 on 1/4-Inch diameter 
Link - 5 turns 

25 turns No. 38 on 1/4-Inch diameter 
Link = 4 turns 

l 5 Luma No. 26 on 7/4-/ncb diameter 
Link = 4 turns 


L11.U2 15 turns No. 26 on f/4-tncft diameter 

Link = 4 turns 
All colls close wound 
All diode s 1N914 


+ - — 1 - 015 



FERRITE 
BE AO 


fig. 3. Bandpass fitter schematic. 
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same values of series resistors as mine because of dif¬ 
ferences that will occur in many components, I advise 
going through the procedure. I also recommend using 
alkaline batteries for both 6 and 9-volt supplies. 
Because of other connections to the 9-volt supply, six 
AA cells are used; the 6-volt supply consists of four 
D cells. 

bandpass filters 

These components are enclosed in a separate unit 
made entirely of copper-clad punched board. The two 
coils for each band are placed next to each other on 
1/4-inch (0.635 cm) centers. Six volts applied to a 
band terminal forward biases the respective diodes and 
allows signals from the antenna to pass through the 
resonant circuit. The use of diodes, while drawing 
additional current, significantly reduces the mechanical 
problems associated with rotary switches. 

Adjustment proceeds in the following order: 

• Connect an antenna to the input and a receiver to 
the output. 

• Set the receiver to 80 meters. 

• Apply 6 volts DC to the 80-meter terminal. 

• Set the receiver frequency 1 /4 of the way up from 
the bottom of the band, at approximately 3.625 MHz. 

• Adjust one of the 80-meter bandpass coils for max¬ 
imum received signal (or noise). 

• Move the receiver to a frequency 1/4 of the way 
down from the top end of the band, at approximately 
3.875 MHz. 

• Adjust the other 80-meter bandpass coil for max¬ 
imum response. 

• Repeat as necessary to compensate for interaction. 

• Do the same for the remaining four bands. 

These settings will establish filter response across 
the entire bands. If you're primarily interested in either 
SSB or CW, the coils can be peaked accordingly. If 
you don't have a receiver or cannot borrow one, it's 
possible to peak the bandpass filters with the receiver 
itself, once completed. 

BFO 

This unit is constructed on a separate board but 
could be placed on the IF board. Using an available 
crystal filter translated to a USB BFO frequency of 
9.000 MHz and an LSB BFO frequency of 9.0030 MHz 
(see fig. 3). Normal (i.e., non-inverted) sideband in 
this receiver uses the 9.000 MHz BFO crystal, so no 
readout offset is necessary. In the reverse sideband 
position the readout will be off by 3 kHz. The BFO cir¬ 
cuit uses series resonant crystals. LI and L2 are 10.7 
MHz IF transformer primary windings (4 /iH) with the 



Top view shows bandpass filter (top left). IF strip (top center); 
VFO board (bottom left). BFO board (bottom center); and 
counter boards (right center). 6-volt battery pack is mounted 
at rear. 


resonating capacitor removed. The 260 and 220 pF 
capacitors are polystyrene and the 100 pF capacitors 
are silver mica. To adjust, connect a counter to the 
output and apply 6 volts DC to the BFO oscillator 
desired. Adjust the corresponding series inductance 
for the correct output frequency. 

IF board 

This board contains the double-balanced mixer, 
crystal filter, IF amplifier, and audio stages (see fig. 
4). The only adjustment here is to peak the slug in T1 
for maximum signal. T1 is also a 10.7 MHz IF trans¬ 
former with an external capacitor to bring it down to 
9.0 MHz. RF derived AGC is internally generated in 
the Plessey SL6700 1C. U4 is a Texas Instruments 
TL442 double-balanced mixer. Connection of pins 3 
and 12 result in a 500-ohm output impedance to match 
the crystal filter. If your filter has a different input impe¬ 
dance you may have to design an appropriate match¬ 
ing network. Application of 9 volts to the mixer is 
necessary to achieve adequate gain. U6 is an audio 
preamp and U7 provides up to a quarter watt of audio 
output to an 8-ohm speaker or headphones. The 
SL6700 has a maximum voltage rating of 7 volts. 

frequency counter 

This unit uses LCD and CMOS components because 
both draw little current and also because we need to 
count frequencies up to 20 MHz (see fig. 5). The least 
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section schematic. 
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IV REGULATED POWER SUPPLIES 
."X : W Magnetically Regulated Available from 5V to over 
'■ ; ''"^F 1000V with current range from 50 to overlOOA. 

^F Designed to supply large peak current demands. 

Y Electronically Regulated Voltage range is 0 to 50V 
^F with a current range of up to 20A. Ideal for critical laboratory 
f or service applications requiring tight regulation with low hum 
and noise. 
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significant digit reads out in hundreds of Hertz because 
of a 10 millisecond gate provided by U2 and its associ¬ 
ated crystal. This, and the counter chip, U3, are Intersil 
ICs. (It's important to note that Intersil also manufac¬ 
tures a 7207 A. It's only through the use of the 7207 — 
without the "A" — and the specified crystal frequency 
that the 10 millisecond gate time can be obtained, so 
be careful when ordering.) 

Note that U1 is a high-speed version of the CMOS 
type 4049. Because the latter type will not function 
up to 20 MHz, the 74HC4049 is used instead. 

The liquid crystal display is a Hamlin type 3906. It's 
a little tricky to identify pin 1; to do so just hold the 
display in front of you and move it so that light reflects 


off its face. You'll notice the outlines of the 8s that 
are the digits. Look for the three decimal points be¬ 
tween the 8s. Rotate the display if necessary so that 
the decimal points are at the bottom. The left end pin 
on the top row is pin 1. These both connect to the 
display backplane (see table 2). 

The counter is constructed on two pieces of per¬ 
forated board 2-1 /2 inches (6.35 cm) square, separated 
from each other and the receiver front panel by 1 /2 
inch (1.27 cm) threaded metal standoffs at each cor¬ 
ner. The socket for the 7224 1C is a low profile type 
and is nested inside the socket strips for the LCD. 
These strips are merely the halves of a 40-pin 1C socket 
separated by cutting it lengthwise with a hacksaw. 
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The AEA Model CP-1 Computer Patch has earned a solid reputation for being the best 
overall interface value on the market today. We at AEA have now reaffirmed what our 
competitors already know; for the money, the CP-1 cannot be beat! That is why we have 
chosen to leave the popular CP-1 in our product line and to introduce new computer in¬ 
terface/terminal units with differing features and performance at different prices. 

MICROPATCH™ MODEL MP-1 

The new AEA model MP-1 Micropatch represents the best features and performance 
available for under $140.00. Featuring true dual-channel filtering of Mark and Space 
tones with an AM detector and Automatic Threshold Correction (ATC) circuit, the MP-1 
is in a totally different performance class than competitive units that often have only a 
single channel filter or no filtering at all. 

The MP-1 also offers a high performance CW capability. With respect to the CP-1, overall 
performance is nearly as good; but the CP-1 offers a few more advanced features such 
as variable shift tuning, RS-232 option, and a more advanced tuning indicator. 

COMPUTER PATCH MODEL CP-100 

The new CP-100 Computer Patch offers all the following exciting features in addition to 
the CP-1 features: 

• 170, 425, 850 Hz Calibrated Shifts for Transmit and Receive 

• 75 to 1000 Hz Variable Receive Shift Range 

• Normal and Reverse FSK Outputs 

• Input AGC 

• Direct Coupled Automatic Threshold Control 

• Front Panel Squelch 

• Discriminator Style Tuning Indicator 

• Current Loop Option 

• Built-in Monitor Speaker 

• Baud Rate Switch . 

k» Improved AM Detector V . 1 ^ Brings you the 

l|Mr w - ' ^ - W Breakthrough! 


COMMUNICATIONS 

915 North Main Street 

Jamestown, New York 14701 (716)664-6345 


COMPUTER PATCH™ MODEL CP-1 


PICK A COMPUTER 
INTERFACE 

TO MATCH YOUR NEEDS 


COMPUTER PATCH™ 
MODEL CP-1 


MICROPATCH™ MODEL MP-1 


COMPUTER PATCH MODEL CP-100 





Right side view shows tuning pot and IF gain pot 


table 2. 3906 and 7224 designations. 


3906 pins 7224 pins 


20 

IB 

1A 

21 

20 

4A 

4B 

21 

19 

1C 

IF 

22 

19 

3F 

4C 

22 

18 

ID 

1G 

23 

18 

3G 

4D 

23 

17 

IE 

28 

24 

17 

3E 

4E 

24 

16 

DP * 

2A 

25 

16 

3D 

4G 

25 

15 

2C 

2F 

26 

15 

3C 

4F 

26 

14 

2D 

2G 

27 

14 

3B 

1/2 

27 







digit 


13 

2E 


28 

13 

3A 

CO 

28 

12 


3B 

29 

12 

2F 

LZ1 

29 

11 

3C 

3A 

30 

11 

2G 

LZO 

30 

10 

3D 

3F 

31 

10 

2E 

C 

31 







inhibit 


9 

3E 

3G 

32 

9 

2D 

count 

32 







in 


8 

4DP 


33 

8 

2C 

RST 

33 

7 

4C 

4B 

34 

7 

2B 

ST 

34 

6 

4D 

4A 

35 

6 

2A 

ground 

35 

5 

4E 

4F 

36 

5 

BP 

OSC 

36 

4 


4G 

37 

4 

IF 

1A 

37 

3 



38 

3 

1G 

IB 

38 

2 



39 

2 

IE 

1C 

39 

1 

BP 

BP 

40 

1 

+ 

ID 

40 


’Use this decimal point 


These two sockets are mounted on unclad perfboard. 
The rear board is copper clad and contains the signal 
processing and gating ICs, U1, and U2. Because of 
the relatively high frequencies involved, this board 
must be copper clad. 

Upon completion of the counter wiring connect a 
clip lead between pin 29 on U3 and ground. For test 
purposes this will cause all digits to appear as zeros 
with no signal input. Connect the 6 volts to the 
counter; application of voltage greater than 6.5 to U3 
could destroy the 1C. The purpose of the 1N914 in the 
counter is to reduce the 6 volts slightly. Four zeros 
should appear on the display with a decimal point be¬ 
tween the least significant zero and the next one. 

To calibrate the counter, run a short length of 
RG-174/U coax from the output of the BFO to the 
counter input. Connect an external frequency counter 
to the same point. Adjust the 30 pF trimmer capacitor 
at U2 until the last four digits of the two counters are 


the same. Remove the clip lead from the 7224. Leading 
zeros will now be blanked on the display. 

general construction notes 

The receiver is built in an aluminum enclosure 
available from Radio Shack (see table 3). A slightly 
larger box would have allowed placement of the bat¬ 
teries inside. The band switch is a three-pole, six- 
position rotary mounted on the front panel. A coupl¬ 
ing joins the end of its shaft to the VFO switch shaft. 
The 9-volt battery pack is attached to the chassis bot¬ 
tom with self-adhesive Velcro strips from Radio Shack. 
This sturdy arrangement allows easy removal for bat¬ 
tery replacement. Four D cells in a holder mounted 
on the outside rear wall of the receiver supply 6 volts. 
A jack on the front panel provides audio for external 
speaker or headphones. All circuits and functional 
modules are extensively decoupled with ferrite beads 
and capacitive bypassing. The receiver has no birdies 
and the decoupling is probably a significant factor. 
Small diameter RG-174/U coax is used for all signal 
interconnections as well as to and from the volume 
control. The only totally shielded unit is the bandpass 
filter unit. The IF gain control carries DC and does not 
require shielding. 

changes 

Few designs remain unchanged for long. Were I to 
build this one again, I would consider making some 


table 3. Parts and source list. 


part 

Hamlin 3906 LCD. MV2115 
diodes. 74HC4049, J308, 
741, LM386, 10.7 MHz IF 
transformers. Vector 
board 

Intersil 7224 counter 1C 


6 5536 MHz crystal 


Intersil ICM7207 1C 


Texas Instruments TL442 1C 


Plessey SL6700 1C 


BFO crystals 


Enclosure, battery holders, 
miscellaneous pans 


source 

Circuit Specialists 
PO Box 3047 
Scottsdale. Arizona 85267 


Jameco Electronics 
1355 Shoreway Road 
Belmont, California 94002 
Digi-Key Corp. 

701 Brooks Avenue South 

Thief River Falls. Minnesota 56701 

Advanced Computer Products 

PO Box 17329 

Irvine, California 92713 7329 

Radiokit 

PO Box 411 

Greenville. New Hampshire 03048 

Circuit Board Specialists 

PO Box 969 

Pueblo. Colorado 81002 

JAN Crystals 

2400 Crystal Drive 

PO Box 06017 

Fort Myers, Florida 33906-6017 
Radio Shack 
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QUALITY ETCHED PC BOARDS 
IN LESS THAN S MINUTES. 



Convenient economical, high quality production of 12"x 12" 
panels is obtained using Kepro's Bench-Top Spray Etcher, only 
S765. Kepro-the one stop source for all your Prototype and 
Short Run PCB needs. 



Kepro Circuit Systems. Inc 


Write for full line catalog or call 
I 800 32S-3878 • 1-314-343-1630 (Missouri) 

630 Administer Drive • Fenton, MO 63026-2992 

o o 
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changes. First, this receiver is designed with VFO fre¬ 
quencies chosen so that, for conventional SSB prac¬ 
tices, a 9 MHz USB filter and one BFO oscillator and 
crystal would probably be adequate for most users. 
Given the current drawn from the D cells, the batteries 
will probably last their shelf life; it may be possible to 
change to C cells to save weight and volume. Perhaps 
the two sets of batteries could be changed to one set 
of eight C cells with a voltage regulator for the 9 volts 
and a direct tap for the 6 volts. One change I would 
definitely make would be separate 80 and 15 meter 
VFO coils. This would make it much easier to set the 
required frequency range on both bands. 

Other than the 10 pF NPO capacitors across each 
VFO coil, no further temperature compensation was 
done since stability at that point was adequate for my 
purposes. VFO stability could be further enhanced, 
especially at the higher VFO frequencies. I would also 
build the VFO in a separate, shielded enclosure, be¬ 
cause there is a slight frequency shift when the re¬ 
ceiver cover is removed. This small portable receiver 
meets all my original goals: simplicity, low cost, and 
good performance. These are exactly the characteris¬ 
tics which make this receiver ideal for newcomer and 
old-timer alike. 

I'll be happy to respond to any questions accom¬ 
panied by an SASE. (Send to Author's address Ed.). 
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VHF/UHF WORLD 




• U) i 


high dynamic range 
on 2 meters 

In last November's VHF/UHF World 
column 1 we discussed high dynamic- 
range (HDR) with emphasis on cir¬ 
cuitry for the 6-meter band. Judging 
from the correspondence I've received 
and the quantity of parts ordered from 
Proto Parts,* the interest in this sub¬ 
ject is quite high. There were also 
plenty of inquiries for information 
about a companion 2-meter down- 
converter. 

Further work has been conducted 
since reference 1 was published. Much 
of this new work, which primarily dealt 
with antenna pattern improvements, 
local oscillator phase noise studies and 
problems with the IF or receiver, was 
presented at the Dayton Hamvention. 2 

’'Proto-Parts (formerly Proto Fab), 74 Wedgemere 
Drive, Lowell, Massachusetts 01852. 


Since time is precious, I'll keep this 
month's column short and to the 
point, concentrating almost entirely on 
the design of a 2-meter HDR receiver 
down-converter as shown in block 
form in fig. 1. The material in 
reference 1 will not be repeated except 
as required. Further information on this 
very interesting subject will be pub¬ 
lished as time permits. 

preamplifiers 

Let's start by assuming that you've 
read references 1 and 2. Let's go 
directly to the preamplifier stage. Com¬ 
mon semiconductor devices used on 
2-meter preamplifiers include bipolar 
transistors, JFETs, dual-gate MOS 
FETs and GaAs FETs. All of these can 
attain excellent noise figures (less than 
2 dB) and more than sufficient gain (12 
to 30 dBI). 

High gain is not too compatible with 
high dynamic range since the higher 


the gain, the more likelihood of com¬ 
pression, overload, and IMD (inter¬ 
modulation distortion). Furthermore, 
overdriving the mixer, which results in 
a lower dynamic range, can result from 
too much gain in the stage preceeding 
the mixer. 1 

The HDR transformer-coupled loss¬ 
less feedback preamplifier described in 
reference 1 can be used as shown to 
cover the entire frequency range from 
1.5 to 200 MHz with almost no loss of 
dynamic range and only a slight in¬ 
crease (0.5 to 1.0 dB) in noise figure 
at the higher end of this frequency 
range. Hence this circuit is highly 
recommended for a 2-meter HDR pre¬ 
amplifier. However, it requires proper 
input and output filtering similar to the 
scheme shown on the 6-meter con¬ 
verter to prevent responding to the 
entire HF/VHF spectrum! (More on 
this shortly.) 



TO TRANSMITTER 
(SEE NOTED 


fig. 1. Overall block diagram of a 2-meter HDR receive-type down converter. Note 1 : If the transmitter LO port is unused, terminate 
it with a 50-ohm load. 
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fig. 2A. Schematic diagram for a recommended JFET 2-meter preamplifier with moder¬ 
ate dynamic range. Gain is 11 dB and noise figure is 1.5 to 2 dB typical. 


© 


CJ.C2.C3 1-10 pF low-/oil Mir variables 
CR1 1N4001 or equivalent ‘Idiot diode'' 

0.001 pF feedthrough typo capacitor 



fig. 2B. Bottom view of preamplifier showing recommended construction technique. 
The preamplifier can be built on the cover of a Pomona 2417, Bud CU123, or equivalent 
cast box. (See text for other details.) 


Dual-gate MOSFETs — and GaAs 
FETs as well — are not recommended 
for HDR since they have too much 
gain. Both are excellent for very low 
noise figures. The output compression 
point for GaAs FETS is poor for HDR 
(+6 to +8 dBm or 4 to 6.3 milli¬ 
watts). 3 If you use them they should 
have built-in bypass relays so they can 
be switched out of the circuit if there 
are strong signals present that limit the 
dynamic range. 

One of my favorite quick-and-dirty 
preamplifiers uses a JFET. I particularly 
like the U310, a low-cost, readily avail¬ 


able JFET. Caution: don’t use the 
J310, a plastic TO-92 version of this 
device, above 100 MHz. The plastic 
package has too much internal induc¬ 
tance in the gate lead and the device 
will be potentially unstable at 2 meters 
and above. 

The U310 can deliver good perfor¬ 
mance from 50-450 MHz with a typical 
gain of 11 to 13 dB, a reasonable noise 
figure (1.5 to 3 dB), and very good 
dynamic range. The typical output 
compression point is not as high as the 
HDR lossless feedback circuit and is 
typically in the range of + 10 to +14 


dBm (10 to 25 milliwatts), which is 
more than sufficient for most 
applications. 

A JFET preamplifier offers another 
advantage in that it has some "built- 
in" selectivity from its associated 
matching circuits so it can be operated 
without additional input or output fil¬ 
tering. Two of these amplifier circuits 
in cascade will usually have more than 
adequate selectivity to do the job as is. 
The circuit I use has been around 
many years and was discussed in ref¬ 
erence 4. The recommended circuit 
and values for 2 meters are shown in 
fig. 2. 

If you don't want to build all the ex¬ 
tra filtering associated with the bipolar 
lossless feedback circuit and can 
sacrifice a small amount of dynamic 
range, you can use the JFET circuit 
shown in fig. 2. If only a single stage 
is used, the overall noise figure of the 
converter will be approximately 4 dB, 
hardly a problem for most types of 
operation. This sure beats many com¬ 
mercial transceivers that usually have 
a 7-10 dB or higher noise figure along 
with poor dynamic range and phase 
noise to boot! Two JFET preamplifier 
stages can be cascaded for moderate 
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Ct.CZ 2-20 pF low-loss trimmer capacitors, 
air variable type recommended 
L1 5 turns No. 14 AWG on 3/8 inch (B. 5 mm) ID , 

3/8 Inch (9.5 mm) long 


fig. 3. Typical recommended input band-pass filter. 
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noise figure (1.5-2 dB) with a commen¬ 
surate loss in dynamic range. 

input filters 

If the HDR lossless feedback 
preamplifier is used, input and output 
filtering are required. A simple single 
section bandpass should be used on 
the input for reasons discussed in 
reference 1. Typically speaking, the 
capacitance-coupled circuit in ref¬ 
erence 1 has a sort of high-pass type 
of bandpass response, 5 so it is not as 
effective with all the many types of 
high power RF emitters that are active 
on both sides of the 2-meter band. 


Figure 3 shows an interesting filter 
topology. 6 At first glance it looks like 
a Pi-network. It has one more compo¬ 
nent than the usual filter, a second 
tuning capacitor. 

The advantage of this filter topology 
is that it has a symmetrical response 
about the center frequency with only 
a moderate loss, 0.3 to 0.5 dB typical. 
As shown in fig. 4, the half-power 
bandwidth is 10 MHz, while the 10 dB 
and 20 dB down bandwidths are about 
30 and 110 MHz, respectively. 

band-pass filters 

Again, if a broadband preamplifier 


is used, additional filtering will be re¬ 
quired just ahead of the mixer as 
discussed in reference 1. A recom¬ 
mended three-section band-pass filter 
is shown in fig. 5. A plot of its filter 
characteristics is shown in fig. 6. It has 
a fairly symmetrical passband shape 
and only a moderate loss — 1.3 to 1.5 
dB. Typical half-power bandwidth is 10 
MHz, and the 10 and 30 dB down 
bandwidths are typically 15 and 33 
MHz, respectively. 

The loss in this band-pass filter will 
not degrade noise figure significantly 
if it is preceded by at least 9 to 10 dB 
of preamplifier gain. This filter should 
provide more than adequate selectivi¬ 
ty for a high performance 2-meter 
receiving converter. 

mixers 

Various types of mixers were 
discussed in reference 1. The double 
balanced mixer (DBM) is highly recom¬ 
mended. The MiniCircuits LabsTAK- 
1H or equivalent is highly recom¬ 
mended for 2 meters. Other mixers, 
shown in table 1 of reference 1, are 
also acceptable. The lower drive DBMs 
such as the SRA-1 will reduce dynamic 
range but still may be more than suffi¬ 
cient for most applications. 

The DBM circuit in reference 1 is 
very wideband and already covers fre¬ 
quencies through 500 MHz so it will 
not be duplicated here. Don't leave out 
the diplexer, it's very necessary. Also, 
since the 2-meter band is much higher 
in frequency, the use of a 14-MHz IF 
is discouraged since it won't offer 
sufficient image rejection without ex¬ 
tensive filtering. 

local oscillator 

A Colpitts series-mode oscillator 
similar to the one discussed in refer¬ 
ences 1 and 7 is highly recommended. 
Since the typical IF for a 2-meter con¬ 
verter is 28-30 MHz, a 116-MHz local 
oscillator is recommended. Don’t use 
a 58-MHz oscillator with a frequency 
doubler; it will make breakthrough 
from TV and FM stations a potential 
problem. Don't be "penny wise and 
pound foolish." Remember — this is 
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m 


m 

!| ALUMA TOWER CO. 

[|J BOX 2806HR 

I ■ VERO BEACH. FLA 32960-2806 
If (305) 567-3423 TELEX 80-3405 
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Cl,02,C3 2-20 pF trimmer capacitors 
L1.L3 A turns No. 20 AWQ 0.25 Inch (6.35 mm) ID 
and 0.5 Inch (12.7 mm) long. Tap 
la placed 1 turn up from ground end 
L2 Same at LI without tap 


fig. 5. Typical recommended three-section 2-meter band-pass filter. 



fig. 6. Plot of the frequency response of the three-section 2-meter band-pass filter shown 
in fig. 5. 


a high-performance HDR receiving 
converter! 

Since the frequency of the oscillator 
is much higher than in the 6-meter 
converter, the tuned components had 
to be modified. The final oscillator cir¬ 
cuit and a suitable power amplifier are 
shown in figs. 7 and 8. It will provide 
the necessary 100 milliwatts of power. 
(More on this later.) Again, a low-level 
output is provided for a transmitting 
up-converter. 8 

postamplifiers 

The low-noise postamplifier using 
the lossless feedback circuit describ¬ 


ed in reference 1 is recommended 
without changes, so it won't be 
duplicated here. Note how the 
modular approach discussed in 
references 1 and 7 has paid off. If you 
have the mixer and post-amplifier from 
the 6-meter converter, all you have to 
do is to change the focal oscillatpr and 
front end, and away you go on 2 
meters. 

construction tips 

Once again, the modular approach 
is recommended, with each separate 
circuit packaged in a shielded box. The 
circuits can be built above a double- 


clad printed circuit type of material as 
described in reference 1. The boards 
can be attached to the cover of the 
boxes with the connectors. This 
method provides excellent grounding, 
and the components can be soldered 
directly to the board where grounding 
is required. 

The three-section band-pass filter 
must be carefully laid out so that 
mutual coupling will not cause pass- 
band ripple. This can be accomplished 
if the individual coils are all wound in 
the same direction and placed at least 
1/2 inch (12 .7 mm) apart. 

The U310 preamplifier circuit, if 
used, should be carefully laid out with 
shielding in mind. First a hole should 
be drilled near one side of the center 
of the circuit through the PC board. Its 
diameter should be 0.191 inches (4.85 
mm), the diameter of a No. 11 drill. 
Next, place the U310 in the hole up¬ 
side down and quickly solder the gate 
lead to ground as well as the tab on 
the U310 pan. This provides additional 
input to output isolation. Next place a 
shield with a notch for the transistor 
leads across the JFET to isolate the in¬ 
put and output circuits as shown in 
fig. 2. 

Leads in the oscillator should be 
kept short, especially those going to 
the crystal and its associated com¬ 
ponents. Also, it's wise to place the 
oscillator in a box separate from the LO 
amplifier so that any heat generated by 
the amplifier will not affect the stabil¬ 
ity of the oscillator. This has a secon¬ 
dary benefit: if the oscillator is sepa¬ 
rate, it can be used directly with a stan¬ 
dard (+ 5 dBm or 7 millivyatt) DBM un¬ 
til you upgrade to the high-level DlBM. 

tune-up 

First connect all the modules 
together as a full converter per fig. 1. 
Then connect an appropriate 2-meter 
antenna to the input of the converter. 
If the oscillator is functioning, noise 
and possibly signals will be heard. 

The local oscillator should be tuned 
for maximum output as indicated on 
an RF power meter. Don't detune the 
oscillator for frequency ''netting"; this 
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A Realistic Simulation of 
On-the-Air, Two-Way 
Morse Code ‘Ragchew’ 
Contacts (QSOs). 

• Makes Upgrading of Morse 
Skills Easy and Fun 

• Does Away With Dridgery 

• Skilled Operators Epjoy 
the Realism 

• Operate Anytime—Re¬ 
quires Only a Commodore 
C-64 (or C-128) and A TV Set 

• Removes the “Mystery” of 
what to Say in On-the-Air 
Contacts 

• Excellent Practice for Be¬ 
ginners and Old “Pro’s” 

• Standard Format and Com¬ 
mon Abbreviations Used 
for All Exchanges 

• Send Morse with your key¬ 
board 

• Select Appropriate QRM 
and QRN Levels 

• Select the Portion of the 
•Band’—Novice or Low 
End 


Prices anil Specification* Subject in Quota* Without 
Notice or (H'llKnllnn 


ADVANCED ELECTRONICS APPLICATIONS, INC. 

P.0. Boi C-2160. Lynnwood. WA 98036 
TELEX: 152571 AEAINTL 
1706) 775-7373 

EAE 
AEAEAEAE 
AEAEAEAEAEAEAE 
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• 10 pf low lot* trimi capacitor 
tornlp bewrt (terroic utw M iN kVJII 
or equivatenlt 

til Oil I*alt t hr a tiimirni •ti/utato* 

I tom* No .’•! AITta «name let! win r lair 
wound on a 0 I inch (J 5 mm) 10 
0 Jv H Rf eftohi at to turn* of No .'I 4WG 
immolmrt who on a r 75 ft lorord 
?NM 19 W714.12U or •qotaalaril lran«miff»r 
5lh uvirrfon* »e»iei mode 11* MMr crystal 
in MC tS'tr leaded ln>W»t 


fig. 7 Recommended oscillator circuit for a 2 meter HDR receive converter The values 
shown are for T16 MHz and can be used over a wide range of frequencies. If an oscillator 
is desired over a larger range (perhaps *25 MHz) the coil, LI. can be increased or 
decreased slightly to obtain resonance. 


will decrease frequency stability. If 
only a diode detector is available, place 
a 3 to 10-dB attenuator pad on the out¬ 
put of the oscillator and the diode 
detector on the output of the pad. 
Tune the oscillator for maximum out¬ 
put power. 

If a normal range DBM is used, con¬ 
nect the LO directly to the DBM. If an 
HDR DBM is used, connect the LO to 
the LO amplifier with a piece of coaxial 
cable and measure the available out¬ 
put power. It is not critical, but should 
be between 50 to 150 milliwatts for the 
HDR mixer configuration. 

If the lossless feedback preamplifier 
is used, it doesn't require tuning but 
the input and bandpass filters do. The 
input filter can be peaked on a weak 
signal or tuned for minimum VSWR on 
a low power test set-up. The band¬ 
pass filter is best tuned on a sweep set¬ 
up, but again could be tuned for maxi¬ 


mum signal strength without a great 
loss in performance. 

If the U310 preamplifier is used, first 
set the input capacitor for nearly 
minimum capacitance. Next peak the 
output capacitor for maximum gain or 
noise when in a typical circuit. The 
typical gain should be 11 to 12 dB. If 
noise figure measurement gear is avail¬ 
able, tune the input circuit for the best 
noise figure. Sometimes this can be 
done at local VHF/UHF conferences, 
especially when noise figure measure¬ 
ment contests are conducted. 

performance 

At first, performance may not seem 
spectacular. In fact, the gain may 
seem low despite the noise figure 
available. If you can borrow a noise fig¬ 
ure meter, check the performance so 
you'll know you're where you should 
be. You should be able to hear just 



Introducing the BUTTERFLY™ 
Beam from Butternut! 



IT S NOT JUST ANOTHER 
AUTOPATCH 
TOUR OWN PRIVATE AUTOPATCH Momi (o*wik* 

NUVAXintmtacmr iu» *utm1a»ii .• mrtiM 4*iO tiiw»u«i ;> 
•<><J t*H>pr»oo*i uY."g • nig*’ t{HN»3*c*i’ »«ilcn.ng 
you caw "ink« and util* »u1uma!.» al<| f>OM« rOu* AiilfHfNrtni* 

or «*'!»> rUu‘ HT fai* iiuUDilHV' Uw 4 at H4il Jupiv* u».“y 

uMatfm;* *il **■ oWmm *•»•!«• imhi« l••no««* twtfcft 
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SYNTHESIZED 

SIGNAL GENERATOR 


MADE IN 

USA 



MODEL 
SG IMF 
(429.95 
delivered 


• Covers 100 MHz to 199 999 MHz in 
1 kHz steps with thumbwheel dial • 
Accuracy +/- 1 part per 10 million al all 
frequencies • Internal FM adjustable from 
0 to 100 kHz at a 1 kHz rate • External FM 
input accepts tones or voice • Spurs and 
noise at least 60 dB below carrier • Out¬ 
put adjustable from 5 500 mV at 50 Ohms 

• Operates on 12 Vdc @ V? Amp • 
Available tor immediate delivery • $429 95 
delivered • Add-on accessories available 
to extend treq range, add infinite resolu¬ 
tion, AM, and a precision 120 dB attenuator 

• Call or write tor details • Phone in your 
order for fast COD shipment 
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VANGUARD LABS 


196-23 Jamaica Ave.. Hollis, NY 11423 
Phone: (718M68-2720 Mon thru Thu. 


DRAKE R-4/T-4X 
OWNERS AVOID 
OBSOLESCENCE 

PLUG-IN SOLID STATE TUBES! 

Get slate-ol-lhe-art performance 
Most types available 

INSTALL KITS TO UPGRADE 
PERFORMANCE! 

• BASIC Improvemeni 

• Audio Bandpass Filler 

• Audio 1C Amplifier 

TUBES S23 PPD KITS S25 PPD 

overseas air sz 

SARTORI ASSOCIATES. W5DA 
BOX 832085 

RICHARDSON. TX 75083 

214-494-3093 ^ 124 



Compact Size 

The HF4Bs 12'/:-foot elements and 6-foot 
boom are ideal tor home-station use and 
for weekend retreats, condos, apart¬ 
ments and other places where oversized 
beams are prohibited Its light weight 
(17 pounds) means it can be turned with 
a tv rotator, yet it is robustly con¬ 
structed in the best tradition ot our 
world-famous Butternut verticals 

See your authorized 
Butternut dealer 



Performance 

The HF4B BUTTERFLY has not 
sacrificed performance tor compactness 
Its unique design with tanned elements 
and L-C circuits avoids use ot power¬ 
robbing traps yet provided high-efticiency 
operating on all bands The BUTTERFLY 
outperforms anything in its class 

The HF4B otters an SWR of 1 5:1 or less at 
resonance Its 2:1 bandwidth is 200 kHz on 
20 meters. 450 kHz on 15, 1 7 MHz on 10, 
and across the entire 12 meter band And it 
will handle the legal power limits both CW & 
SSB. Gam is at leasl 3 dB on 20. 4.5 dB on 
15 and 5 dB on 10 & 12 meters Front-to- 
back is up to 18 dB on 10, 12 and 20m. and 
up to 15 dB on 15m 


BUTTERNUT ELECTRONICS CO. 


405 East Market Street 
Lockhart, Texas 78644 

Please send all reader inquiries direct 


Turn a few hours work into years of 
fun with Amateur Television. 


Convert an y TV nreiver to a fas* scan Afv monitor 
With th»- Co«»»mun rjtion Concepts AT V 2 • Onverter 
H allows you tn m vmo» 410MHz ATV siqnals u?,mq 
channel 2 3 »>'4 on » standard TV set 
without modification tn the sot Tru* < • 
ruit uses dmalili TMrmatrip 
design fin statnldv and - 

Simplicity T fie com 
(••nation Ot a dual RE 
stage the m.rrostrii- 
design and thr hut < a rrw*r 
diode elotthii tialan cd mum 

reduces UHF TV tMlprmod piot> 
li»m$ An adddion.il feature not 
found on other ATy .Kiwnronviutr' 



•s tfu- nr mpi jt.ii i»i » ,« post ampullar stage 
(6dB mm garni tnliriwmg the doublr- 
hai.v ed mm*f This is especially 
00m ~ rmpunant and most notu.able on 
eaK signal reception Tn* 
nvertor inquires an wlr» 
na« 12 you DC regular 
od power supply at 
00 mill lamps 

ATV 2 PK 

.ii«p t.y -.top iiisPtu turns pnntr d circuit 
t' .ml amlalh w-Y Irrrm-v. umpiuuMitsasShown 

$44.95 

VVirert a»i»t te ’• >t $59.95 


CCI 


ICommunication 
I Concepts Inc. 


North Aragon A.< *0411100 Ohio 45420*iM Jl 2% 141 ’ 
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INPUT 



and 0.25 Inch (6,35 mm) long 
Q1 CATV type of stud-mounlad madlum 

power transistor. See reference 8- 

use 62091, Acrtan CD 1899, NEC74020/2SC1251, SSM SD 
1005 or TRW LT2001 ere all 
suitable lypas 

Q2 high gain PNP translator. 2N2905 or equivalent 

R1 20 ohms 0.5 watts. Can use two 39 ohm 

1/4 wattars in parallel 


fig. 8. Recommended locel oscillator amplifier for use with high-level DBM. Note 1: 
Bolt Q1 stud to cover of box to provide better heatsinking. 


important VHF/UHF events 


about anyone who's working into your 
area, if your antenna gain is sufficient. 

In the presence of strong signals, 
you will immediately notice the im¬ 
proved performance. Now you'll see 
why I've previously stressed that the 
IF will ultimately be the limiting device! 
If you used the modular approach, the 
circuits can be swapped at will as you 
step up in performance. Also, should 
you ever suffer a failure, repair or 
bypassing is easily accomplished. It 
may even be smart to incorporate a 
bypass switching arrangement to 
switch out the IF postamplifier when 
high level signals are present. 

summary 

This month's column again stressed 
improved performance that is within 
the means and skill level of most 
Amateurs. Those who have tried these 
approaches have been pleasantly sur¬ 


prised. It's nice to know that you're 
keeping up with the state-of-the-art! 
When good gear is used, contacts are 
more enjoyable and the weak ones are 
easier to work. 
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November 2: 

Peak of Taurids Meteor 
Shower predicted at 0930 
UTC 

November 2-3: 

A PPL International EME 
Contest 

November 3: 

Peak of Casseopids Meteor 
Shower predicted at 0930 
UTC 

November 12: 

EME Perigee 

November 17: 

Peak of Leonids Meteor 
Shower predicted at 0300 
UTC 

November 23-23: 

APPL International EME 
Contest 

December 2: 

7-11 PM Local, 2-meter 
SWOT Contest 1contact 
K5IS for details1 

December 11: 

EME Perigee 

December 13: 

Peak of Geminids Meteor 
Shower predicted at 0650 
UTC 

December 21: 

Peak of Ursids Meteor 
Shower predicted at 2200 
UTC 

December 21: 

± 1 month, winter peak of 
sporadic-E propagation 

ham radio 
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Kantronics out" SMARTS” 
the competition 

Presenting three intelligent, versatile, 
compatible terminal units. 



"§MART" means an internal microprocessor is used 
to improve performance and add versatility. The 
“Smart" Kantronics TU’s can transmit and receive 
CW/RTTY/ASCII/AMTOR or Packet when 
combined with your computer and transceiver 

Any computer with a serial RS232 or TTL 
port can connect directly to a Kantronics TU 
A simple terminal program, like one used with a 
telephone modem, is the only additional program 
required. Kantronics currently offers Pac- 
term and UTU Terminal Programs for 
IBM, Kaypro, Commodore 64, VIC 20, and 
TRS-80 Models III, IV, and IVP. Disk 
version $19.95. Cartridge $24.95. 


UTU The Universal Terminal unit (UTU) 
is the original “Smart" amateur TU. 

CW, RTTY, ASCII, and AMTOR can all 
be worked with this single unit. 

Switched capacitance filters and 
LED display tuning make using the 
UTU easy for even the Novice. 12 
Vdc 300mv power supply required. 
Suggested retail $199.95. 


UTU-XT The UTU-XT is an enhanced 
version of the UTU. Programmable baud 
rates, tone frequencies, and tone shifts give 
special versatility. Automatic Gain Control and 
Threshold Correction circuits greatly enhance 
sensitivity and selectivity. A RTTY signal 
detect circuit mutes copy with no carrier, and 
the CW filter center frequency and bandwidth 
are programmable. Power supply is provided 
Suggested retail $359.95. 


Packet Communicator Kantronics 
joined the Packet Radio revolution with the 
Packet Communicator. The unit is an AX.25/ 
Vancouver compatible TNC with features not 
found in other units, including Direct TTL 
connection for easy hookup to the VIC-20 and 
Commodore 64. With our onboard modem 
you can select either Bell 202 or 103 tones for 
VHF/UHF or HF work. Power supply is pro¬ 
vided. Suggested retail $219.00. 


For more information contact your local 
Kantronics dealer or write: 

Kl Kantronics 

1202 E 23rfl Street (9131842-7745 
Lawrence Kansas 66046 




Output Voitag* 


Output Outran! 
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CASH IN on your old 
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Channel Elements 


For the past fifteen years, ICM has been 
replacing original crystals in elements sent to us 
by our customers Our crystals carry an unusual 
guarantee they are guaranteed FOREVER 
when used in the equipment for which they were 
designed 

Upon receipt, elements are tested, repaired, and 
parts replaced il required to assure they are 
working properly The crystal is installed and 
checked lor trimability The output is checked to 
see that it meets original specs Elements that 
are actively modulated are tested under load 
conditions The element is subjected to temp vs 
frequency tests and compensated using 
computer controlled test chambers After 
compensation, all tests are repeated to insure 
proper operation of the element. 


Please call or write 
tor more information 


International Crystal 
Manufacturing Co., Inc. 

Bo* 26330 Oklahoma City OK 73126 0330 
C405) 236-3741 Tele* 747 147 


How about an attractive BASEBALL style cap that 
has name and call on It It gives a jaunty air when 
worn at Hamlests and it is a great help tor friends 
who have never met to spot names and calls lor easy 
recognition Great for birthdays, anniversaries, special 
days, whatever occasion Hats come in the following 
colors GOLD BLUE RED KELLY GREEN Please 
send call and name (maximum 6 letters per line) 
UFBC-81 $6.00 


I D. BADGES 

No ham should be without an 10 badge It's just 
the thing lor club meetings, conventions, and get 
togethers. and you have a wide choice ol colors 
Have your name and call engraved in either standard 
or script type on one ol these plastic laminated I D 
badges Available in the following color combinations 
(badge/lettering) wtule/red woodgram/white. blue/ 
while white/black yellow/blue red/white green/ 
white metallic gold/black metallic silver/black 
I UID Engraved I D Badge $2.50 

Please Enclose SI 00 
to cover shipping and handling 
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RF Power Amplifiers 


Power Supplies 


* GaAaFat RX 
Preamp 


■■ 


| PI 

-TT-T-, 

a a 

SPMJj 
. 1 


. 
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°* or» 
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*>-*»- »300 

*■ Moot U n 



MrxM 


eLH-aaoo 

BJ4-730D 

i 

Frequency Range 

144-148MHZ 

144-MBMHv 

430-150MH/ 


Modes 

All Mode 
(FM SSB CW> 

All Mode 
(FM SSB CW) 

All Mode 
(FM SSB CW) 


Input Power 

1W-3W 

1W-3W 

3W 


Output Power 

30W 

50W 

30W 


Power Source 

DC 13 8V/4 5A 

DC138V/ 10A 

DC138V/7A 


RXPRE-AMP (About) 

IOdB 

IOdB 

15dB 


Input & Output 
Impedance 

500 

500 

500 


Dimension (mrm) 

(W • H * D) 

3.6* x 1.6* x 8.5“ 

3.6* x 1.0' x 8.5* 

3.6* X 1.0* x 7.75* 

■ 

N/W (About gl 

18 02. 

24 02. 

23 5 02 


About 10V-1SV DC 
(With Volt no# Adluator 

on r—r >HJu) _ 

& W D C (ContknuOua) 

8MDC (Mai I 


About 10V tftV DC 
(With Vollaga Adluata* 

on '—i a*da) _ 

50A D C (Continuous 
MA DC (Mai) 

Undo» JOnV (P P) (RaU 

f UB VI (Wa l ad r~ 

Automatic Currant Lim 
Syatam ahull down in 


many othars from 8-55 ampa 


Watch for the Introduction ot our new 2 meter hand held available soon! Contact Alinco tor your nearest dealer 

Alinco Electronics Corp. P.O. Box 70007 Rano, NV 89570 (702) 359-1414 


ALINCO 


ELECTRONICS The new name 


to look for in Amateur gear and the name to watch for innovation. 
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ANOTHER BREAKTHROUGH FROM AEA 


Packet + RTTY— 
Pakratt™ PK-64. 

It you vc read about packet, or 
are already into it. you know how 
exciting it is. With the hot new 
Pakratt PK-64 we've just brought a 
new dimension to packet. The 
Pakratt PK (h is a complete, fully 
assembled and tested packet radio 
controller which, together w ith a 
Commodore Cm or 12S computer, 
can convert vour shack into a 
packet operations center. 

And we've included a new v ersion 
of our advanced MBA TOR™ soft¬ 
ware to make it the first packet 
controller with AMTOR. Baudot, 
ASCII and Morse. But an even 
more exciting part ol the Pakratt 
controller is its great price. 

Incredibly Simple 
To Set Up 

Just plug the Pakratt controllet 
into the C 6 i s game cartridge 
slot, add a mic connector for 
connecting to your particular 


transceiver, and you’re set. 

If you’re anxious to try it out. our 
new "quickstart" manual section 
can get you on the air in under 
Vi hour. 

Simply Powerful 

The versatile Pakratt controller 
shows messages and connect 
status simultaneously on your 
Commodore with a unique split 
screen display. Ami it lets you 



PK-64 shown with HF modem option. 
Computer not included. 

send letter perfect text from the 
text editor software w hile mon 
itoring incoming messages. The 
20K byte QSO buffer stores more 
than 20 video screens of text! 
Disk commands let you save 


specific operating parameters for 
quick set-up for emergency 
sen ices, clubs, and multiple fre¬ 
quency use. And the Pakratt con 
t roller's standard, TAPR style 
modem gives you 300 and 1200 
baud operation w ith great 
HP VHP performance. 

We can't possibly list all of 
the important features of Pakratt 
here. But the absolutely best part 
of the Pakratt PK 6 t is that it’s at 
your dealer now. So stop reading, 
run down to your local dealer, 
and check Pakratt out. Because 
the real challenge w ill be to find 
one after the other hams see it. 

Pakratt PK 6 t Packet Power 
from APA. At amateur radio 
dealers everv ■where. 



Advanced Electronic Applications, Inc. 
P.0. Box C-2160 
Lynnwood, WA 98036-0918 
(206) 775-7373 
Telex: 6972496 AEA INTL UW 


Pakratt and MBA TOR art trademarks ol Advanced Electronic Applications Inc Commodore 54 It a trademark ol Commodore Electronics LTD 
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The Problem Solver... 


COAXIAL 
DYNAMICS, INC. 


15210 Industrial Partway. Cleveland. OH 44135 • pit) 267-2233 
Outside Ohio. WATS: (800) Coaiial. Telea: 90(7630 


The RF Wattmeter Model 81000-A from Coaxial Dynamics, Inc. 
does more than provide accurate rf measurements. Testing of 
transmission lines, antennas, connectors, filters and related 
components can reveal unknown problems and assure 
optimum equipment performance. 

The 81000-AK Wattkit features this easy-to-read RF 
Wattmeter (pictured here), with its optional carrying case and 

an array ot elements and 
accessories. Coaxial 
Dynamics elements can be 
purchased separately lor 
use in other manufac¬ 
turer’s Wattmeters. For 
more information on the 
81000-A Wattmeter or any 
of the complete line of 
Coaxial Dynamics RF 
products and OEM com¬ 
ponents please contact 
Coaxial Dynamics, fnc. 
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DIRECTION FINDING? 


★ Interference Location 

★ Stuck Microphones 

★ Cable TV Leaks 

★ Security Monitoring 


★ VHF and UHF Coverage 

* Computer Interface 

★ Speech Synthesizer 

* 12 VDC Operation 


New Technology (patent pending) converts any VHF or UHF FM receiver into an 
advanced Doppler shift radio direction finder Simply plug into receiver's antenna 
and external speaker jacks. Uses four omnidirectional antennas Low noise, high 
sensitivity for weak signal detection. Call or write for full details and prices 

H DOPPLER SYSTEMS. INC. 5540 E Charter Oak, (602) nog. I51 

Scottsdale, AZ 85254 11 ' >l 



CUSTOM COMMUNICATION CONSOLES 

Personal, Commercial, Industrial & Governmental Applications 
Any shape & size to fill a corner or a room. Special design features & services are 
• Replaceable front panel, for equipment changes. • Precisely cut front panel holes 
by computerized equipment. • Computer aided design for: Floor plan lay-out, 81 
console design. • Design assistance, on-site analysis & installation are available. 
Constructed from plastic laminated birch plywood & black anodized 
aluminum extrusions. 

Contact: Larry Kushner, WA6BKC/4, President ^ ^ 

BCS, Inc., 5817 SW 21 Street. Hollywood, FL 33023 (305) 989 2371 



POPULAR PA 19 
Wideband Preamp 


Over 8,000 sold 
0.5 - 200 MHz 
19 dB gain 
50 U in/output 

for receivers, counters, transmitter 
amp stages 

Built, tested & ready-to-go 

ONLY $9.95 -f- $1 shipping 


NEW POCKET SIZED 
500 MHz Freq. Counter 


Fits in your shirt pocket 


Uses 1 9-volt battery 


4 digit LED readout. 
6 digit resolution 

1 MHz - 500 MHz 


Great addition to shack and toolbox 

, ONLY $49.95 + $2 shipping 


DIGITREX 

1005 BLOOMER 
ROCHESTER, Ml 48063 

WEST COAST DISTRIBUTOR 

R. LUKASZEWICZ 

20610 ALAMINOS DRIVE SAUGUS. CA 91350 
(805) 252*6021 
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TECHNIQUES f v 7> 



fig. 1. Ratio of half-wavelength to conductor diameter (K-factor for tubing elements). 


the mystery of 
the tapered element 

I received an interesting letter in 

the mail the other day. It seemed some 
of the DXers were having a lively dis¬ 
cussion on the effects of taper on the 
elements of a Yagi beam antenna. Re¬ 
cently published information on 
tapered elements seemed to indicate 
that a severely tapered element could 
actually be longer than a half-wave¬ 
length yet still be resonant. 1 

The letter writer concluded that it 
was reasonable to see that a "thick" 
element is shorter than a "thin" ele¬ 
ment, but it was beyond the realm of 
possibility that a tapered element could 
be longer than either a "thin" or 
"thick" element. 

My friendly inquirer closed his letter 
by saying that a "longer-than-normal 
resonant element of the tapered vari¬ 
ety contradicts the laws of Nature. Say 
it isn't so!" 

the background 

This was an interesting letter. Is it 
possible to have a tapered element 
physically longer than a half-wave- 
length at a given frequency, yet reson¬ 
ant at that frequency? A little insight 
into basic antenna theory might pro¬ 
vide the answer. To quote the ARRL 
Antenna Handbook: 2 

The shortest length of wire that Will 
resonate to a given frequency is one 
just long enough to permit an electric 
charge to travel from one end to the 
other and then back again in the time 


of one RF cycle. If the speed at which 
the charge travels is equal to the veloc¬ 
ity of light, 300,000,000 meters per 
second, the distance it will cover in 
one cycle will be equal to this velocity 
divided by the frequency in cycles per 
second, or 

. _ 300,000,000 
f’Hz) 

in which X is the wavelength in meters. 
Since the charge traverses the wire 
twice, the length of wire needed to 
permit the charge to travel a distance 
X in one cycle is \/2, or one-half 
wavelength. 

Since the speed of light is a univer¬ 
sal constant, either the frequency can 
be adjusted to a given wire length, or 
the wire length can be adjusted to a 
given frequency. Finally, by changing 
from the metric system to the English 
system and dividing the formula by 


two, the familiar and useful formula for 
a half-wavelength in space is: 

/ _ 492 

f(MHz) 

where L is length in feet of a half¬ 
wavelength for a frequency,/, in MHz. 

The final step is to take into account 
the ratio of length to diameter of the 
conductor. The smaller the ratio, the 
shorter the antenna will be for a given 
electrical length. This is illustrated for 
tubing elements in the graph fig. 1. 

A length-to-diameter ratio of about 
4,000 to 1 is appropriate for a wire an¬ 
tenna in the HF range. A length-to- 
diameter ratio of, say 250 to 1 could 
apply to a resonant element made of 
aluminum tubing. The tubing element 
would be about 97 percent as long as 
a wire element for the same frequency. 
It is possible, then for a "thick" ele¬ 
ment to be quite a bit shorter than a 
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"thin" wire element, or than the free- 
space dimension of a radio wave of a 
given frequency. No argument so far, 
is there? 

what the broadcasters 
found out in 1934 

In 1924 Stuart Ballantine showed 
that, for a given amount of radiated 
power, the field strength at the horizon 
would be greatest when the vertical 
antenna (over a good ground) was 
0.64 wavelength high. 3 This was the 
concept behind the popular 5/8-wave¬ 
length vertical antenna. 

This was of immense benefit to 
broadcast stations because it allowed 
them to have a signal about 40 percent 
greater than that provided by a 174- 
wave vertical antenna fed the same 
power. During the period between 
1925 and 1930, many broad cast sta¬ 
tions in America and Europe switched 
over to the new antenna design. 

In attempts to obtain this optimum 
situation the broadcaster had to erect 
a tower more than twice as high as had 
been used previously. Two types of 
tower designs were available, as 
shown in fig. 2. The type A installa¬ 
tion consisted essentially of two 
towers placed base-to-base and held 
in a vertical position by four or more 
guy wires. The type B design was 
more conventional, with the four 
tower legs mounted on base insula¬ 
tors. No guy wires were required. 

After using these towers for some 
months it became apparent that the 


results achieved were not consistent 
with theory. The promised gain failed 
to materialize, and the unwanted, high 
angle radiation was not appreciably 
reduced. In May, 1934, extensive tests 
were run on the radiation pattern of 
WABC (in Wayne, New Jersey), using 
an airplane to provide vertical pattern 
plots. The results were discouraging 
(fig. 3). 

The next step was to measure the 
current distribution along the tower. In 
the case of the type A design, the 5/8 
wavelength tower should have the cur¬ 
rent distribution shown by curve A of 
fig. 4. But the measured current actu¬ 
ally resembled curve 8! The current 
distribution did not resemble the sin¬ 
usoidal curve predicted by theory, nor 
was there a current reversal approxi¬ 
mately a 1 /2-wavelength from the top 
end of the antenna! The top portion of 
the antenna carried very little current 
and the bottom portion of the antenna 
nearest the ground carried most of the 
current. 

H.E. Gihring and G.H. Brown of the 
RCA Victor Company ran tests on an¬ 
tenna models built to scale for a wave¬ 
length of 4 meters. The tests on the 
models duplicated the results found by 
measurement on the larger broadcast 
antennas. 4 The clue was that the cur¬ 
rent distribution on the tower was non- 
s/nusoidal, and the rules that applied 
to normal antennas with sinusoidal 
current distribution did not apply to 
towers of irregular cross section! 

Armed with this information, tests 
were run on the type A tapered an¬ 
tenna tower at WCAU (in Philadelphia, 
Pennsylvania). This tower has an addi¬ 
tional 100-foot shaft protruding out of 
the top. They found little current in the 
shaft and, again, no reversal of current 
at the half-wave point along the tower. 

The final check was to build a 4- 
meter model antenna out of wire hav¬ 
ing a constant cross-section. They re¬ 
ported "substantial agreement" be¬ 
tween theoretical and observed values. 

problem defined 
how to solve it 

Gihring and Brown had proved that 
it would be desirable to make the 



fig. 3. Airplane field strength measure¬ 
ments on WABC antenna showed radia¬ 
tion pattern was not what was expected. 



A - THEORETICAL CURRENT DISTRIBUTION 
ON 5/8 - WAVELENSTH TOWER. 

8 - MEASURED CURRENT DISTRIBUTION 


fig. 4. (A) Theoretical current distribution 
on 5/8-wavelength tower and { B ) meas¬ 
ured current distribution. 


cross-section of the 5/8-wave antenna 
constant if it were to obey the theore¬ 
tical laws and deliver the anticipated 
power gain. They proved this in simple 
fashion. They made a wooden frame¬ 
work the same size as the maximum 
tower cross-section for the WCAU 
tower and dropped wires down to the 
corners of a square frame placed at the 
base of the tower (fig. 5). Voila! Even 
with as few as four wires, the current 
distribution on the tower approximated 
the desired sinusoidal waveform and 
the radiation pattern proved to be what 
was predicted for the 5/8-wave an¬ 
tenna height. 

So there it was. By summer, 1935, 
broadcasters had started to shift away 
from self-supporting towers in favor of 
uniform cross-section, guyed towers. 
And these are the tower designs that 
are in use today by the majority of 
broadcast stations around the world. 

the taper effect 

Although they had a different goal 
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fig. 5. Wire frame suspended from "hat" 
atop WCAU tower restored proper cur¬ 
rent distribution along the tower. 


in mind, Gihring and Brown had de¬ 
fined and described the so-called 
"taper effect” — that is, that normal 
assumptions about antenna length do 
not apply when the antenna element is 
not unifrom in cross-section through¬ 
out its length. The antenna can be 
"thick" or "thin" and all is well, but 
when it's tapered, all sorts of strange 
things seem to happen! 

the discoveries 
of W3MWC and W6KPC 

While the tapered tower effect was 
well-known in the broadcast industry, 
it remained unknown to the Amateur 
fraternity in general. The taper problem 
did not apply tp VHF beam antennas, 
it seems, because most of them were 
made of a single section of tubing for 
each element and no taper was pre 
sent. Even conventional 6, 10, and 20 
meter beams had little, if any, taper. 
For experimenters who built HF beams 
with tapered elements, the puzzling 
results and poor beam performance 
could not be linked to the conventional 
element dimensions in use. 

As far as I know, the first discussion 
of element taper in Amateur literature 
was presented by my good friend 
Frank Clement, W6KPC. b Frank found 
that his 14 MFIz driven element ended 
up 17 feet 2 inches (5.23 meters) long 
because of the extreme taper. (Note 


that the element is longer than the 
conventional electrical half-wave- 
length.) 

There the matter rested until 1967, 
when Jim Berger, W3MWC, attempt¬ 
ed to build a 3-element, 40 meter beam 
with tapered elements. In a letter to 
QST* Jim noted that he had to 
lengthen his elements to make the 
antenna work properly. The tapered 
driven element ended up 71 feet (23.6 
meters) long (again, much longer than 
the conventional electrical half wave¬ 
length.) 

W2PV defines and 
solves the problem 

Aided by data from W6KPC, I de¬ 
rived a simple chart that provided a 
correction factor for a tapered ele¬ 
ment, based upon the maximum and 
minimum diameters of the element. It 
proved to be practical, and a few 
beams with tapered elements were 
designed from my data with good 
results. However, I had no mathemati¬ 
cal proof that my supposition was 
correct. 

I pushed the matter to the back of 
my mind until the late Jim Lawson, 
W2PV, published a mathematical ex¬ 
planation of element taper in his 
monumental series of articles in ham 
radio. 1 The computer program he sug¬ 
gested was quickly compared against 
my heuristic (cut-and-try) data and I 
was pleased to find excellent agree¬ 
ment. A variation of the original pro¬ 
gram has since been published in ham 
radio . 89 

and the answer is 

Yes, it is entirely possible for a "half¬ 
wave" element to be longer than pre¬ 
dicted by conventional formulas if the 
element in question has a nonsinus- 
oidal current distribution along it. One 
of the most common examples (there 
are-others) is the simple tapered ele¬ 
ment having a non-uniform diameter 
along its length. But the means are 
now at hand to predict this aberration 
and to compensate for it. 

the 80-meter Yagi at OH1RY 

Build an 80 meter Yagi antenna? 



fig 6. The 80 meter Yagi of Peter. OH1RY. 
If you look closely, you can see Peter stand¬ 
ing atop the center of the beam. 

Impossible. But Peter Kolehmainen, 
OH1RY did it! The antenna is shown 
in figs. 6 and 7. This monster is atop 
a 92-foot (30.6 meter) high tower plac¬ 
ed on the crest of a 60-foot (18 meter) 
hill, making the beam about 150 feet 
(46 meters) above the surrounding ter- 
ritiory. The boom length (including the 
tip guying supports) is 72 feet (22 
meters) long. The antenna itself 
weighs about a half-ton (454 kg). 

Element taper? The element is 6 
inches (15.24 cm) in diameter at the 
boom, tapering to 1/2-inch (1.27 cm) 
diameter at the tips! As you can im¬ 
agine, this provides some bizarre ele¬ 
ment lengths. The driven element is 
135.5 feet (41 meters) long for reson¬ 
ance at 3.8 MHz. The first photo 
shows Peter squatting on the driven 
element, which is hinge-mounted to 
heavy insulating plates bolted to the 
side of the boom. The weight of the 
element is supported by the small 
"mast" and guy wire assembly behind 
him (I wonder where the photographer 
was standing when this picture was 
taken?) 

If you look at the photo of the beam, 
you'll see Peter standing atop the 
antenna, dwarfed in size by the mon¬ 
ster he has created! 

Does the antenna work? Just listen 
for OH1RY and judge for yourself! 
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tig. 7. Pater, OH1RY, atop the driven element of his 80-meter Vagi. Center of element is 6 
inches (15.24 cm) in diemeterl 


good reading from Canada 

Our neighbor to the north, Yuri 
Blanarovich, VE3BMV, is the editor of 
a publication that all Amateurs (espe¬ 
cially DXers) should be aware of. A 
first-class production Radiosporting 
covers all aspects of contest and DX 
operating — antennas, equipment, 
station operation, stories of DXpedi- 
tions — the works! I enjoy every issue 
of this publication. If you're interested 
in it, contact Yuri at Box 65, Don Mills, 
Ontario, Canada M3C 2R6. (I wish 
somebody would explain the British 
and Canadian postal code system!) 
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RECEIVE OSCAR 10 TELEMETRY 

Complete Kit 

$ 134.95 



PSK DEMODULATOR- 

decodes satellite’s housekeeping status 
reports, environmental data collected and 
plain text bulletins 

INPUT - 

audio output of SSB receiver or cassette player. 

OUTPUT— 

RS232 compatible serial bit stream at 1200 baud 


1985-86 

CATALOG 

50<t 



RADIO KIT 
BOX 411H 
Greenville, NH 
03043 

1603) 873-1033 
^ 131 telex 887697 





ShackMaster'“ puts your home station in the palm of 
your hand. Whether portable, mobile, around the yard 
or around town you'll be linked through your handheld 
to your high performance equipment at home Even call 
home from any Touch-Tone phone and operate. 

Scan the bands, change modes, select antennas, turn 
gear on and off - all from your Touch-Tone keypad. 
Check into nets, work skeds, ragchew and DX without 
being tied down to the shack 


Exchange electronic mailbox messages with your 
family- like "I'll be late", or "All is OK". Or talk with your 
family directly through ShackPatch ". with you in remote 
control of your home station Report traffic accidents or 
disabled motorists through your home phone while 
mobile or portable with Personal Patch" 

All the power of your home station (and more) really can 
follow you anywhere. to find out more about 
ShackMaster” just write, send us your QSL, or call and 
talk with us at 408-749-8330. 


advanced 
computer 
controls, inc 


10816 Norlhridge Square • Cupertino CA 95014 (408) 749-8330 
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THE MOST AFFORDABLE 
REPEATER 

ALSO HAS THE MOST IMPRESSIVE 
PERFORMANCE FEATURES 

(AND GIVES THEM TO YOU AS STANDARD EQUIPMENT!) 


Band 

Kjt 

Wired 

10M.6M, 

2M,220 

$680 

$880 

440 

$780 

$980 



FEATURES: — 1 

• SENSITIVITY SECONDTO NONE; 0.15 uV (VHF), 0.2 uV (UHF)TYP. 

• SELECTIVITY THAT CANT BE BEAT! BOTH 8 POLE XTAL FILTER 
& CERAMIC FILTER FOR > lOOdBAT ± 12KHZ. HELICAL RESON¬ 
ATOR FRONT ENDS TO FIGHT DESENSE & INTERMOD. 

• OTHER GREAT RECEIVER FEATURES: FLUTTER-PROOF 
SQUELCH, AFC TO COMPENSATE FOR OFF-FREQ TRANSMIT¬ 
TERS, SEPARATE LOCAL SPEAKER AMPLIFIER & CONTROL. 

• CLEAN, EASYTUNETRANSMITTER; UPTO20WATTSOUT (UPTO 
50W WITH OPTIONAL PA). 


HIGH QUALITY XMTR & RCVR MODULES FOR 
REPEATERS , LINKS. TELEMETRY , ETC. 


• R144/R220 FM RCVRS for 2M or 220 MHz. 0.15uV 
sens.;8 pole xtal filler & ceramic filler in I-f, helical 
resonator front end for exceptional selectivity, 

>iOOdBat ±12kHz,bestavallabletoday.Flut- ‘, ?l 

ter-proof squelch. AFC tracks drifting xmtrs. 

Xtalovenavail.Kitonly$138. / 

• R4S1 FM RCVR Same but for uhf. Tuned jojjW-X' 

line front end, 0.3 uV sens. Kit only $138. 

• R76 FM RCVR for 10M, 6M, 2M, or 220, As above, 

but w/o AFC or hel. res. Kits only $118. Also avail w/4 pole filter, only $98/kit. 
. R110 VHF AM RECEIVER kit for VHF aircraft 
or ham bands or Space Shuttle. Only$98. SJ\ 

. T51 VHF FM EXCITER for 10M,6M,2M, or 
220 MHz. 2 Watts continuous, up to 3 W ;VyiSiJyif 

Intermittent. $68/klt. ——!5gfLy'*ll kEnKSHW 

. T451 UHF FM EXCITER 2to3Watts. Kitonly$78. 

Xtal oven avail. 

• VHF & UHF LINEAR AMPLIFIERS. For either FM or SSB. Power levels 
from 10 to 45 Watts to go with exciters & xmtg converters. Several models. 
Kits from $78. 


NOW—FCC TYPE-ACCEPTED TRANSMITTERS & RECEIVERS AVAILABLE 
FOR HIGH-BAND & UHF. CALL FOR DETAILS. 


RECEIVING CONVERTERS 


LOW-NOISE PREAMPS 


ACCESSORIES 


Models to cover every practical rf & If range to listen to SSB, 
FM, ATV, etc. NF = 2dB or less. 



VHF MODELS 
Kit with Case $49 

Less Case $39 

Wired $69 

UHF MODELS 
Kit with Case $59 

Less Case $49 

Wired $75 


SCANNER CONVERTERS Copy806 MHz band on any scan¬ 
ner. Wired/tested ONLY $88. 


TRANSMIT CONVERTERS 


For SSB, CW, ATV, FM, etc. Why pay big bucks for a multi 
mode rig for each band? Can be linked with receive convert¬ 
ers for transceive. 2 Watts output vhf, 1 Watt uhf. 


For VHF, 
Model XV2 
Kit $79 
Wired $149 
(Specify band) 

For UHF, 
Model XV4 
Kit $99 
Wired $169 


Exciter 
Input Range 

2630 

28-29 

28-30 

27- 27.4 

28- 30 
50-54 

144-146 

50-54 

144-146 


* Add $20 for 2M Input 



Hamtronics Breaks 
the Price Barrier! 


No Need to Pay $80 to $125 
for a GaAs FET Preamp. 


FEATURES: 

e Very Low Noise: 0.7 dB VHF, 0.8 dB UHF 

• High Gain: 18 to 28 dB, Depending on Freq. 

e Wide Dynamic Range for Overload Resistance 

• Latest Dual-gate GaAs FET, Very Stable 

MODEL TUNES RANGE PRICE 


LNG-28 

LNG-50 

LNG-144 

LNG-160 

LNG-220 

LNG-432 

LNG-800 


TUNES RANGE 


26-30 MHz 
46-56 MHz 
137-150 MHz 
150-172 MHz 
210-230 MHz 
400-470 MHz 
800-960 MHz 


HELICAL RESONATOR 
PREAMPS 


Low-noise preamps with 
helical resonators re¬ 
duce intermod and 
cross-band interference 
in critical applications. 
12dBgain. 



VHF & UHF LINEAR AMPLIFIERS. Use with above. 
Power levels from 10 to 45 Watts. Several models, 
kits from $78. 


• SEND $1.00 for 40 page CATALOG 

(Send $2.00 or 4 IRC s for overseas mailing) 

• Order by phone or mail • Add $3 S & H per order 

(Electronic answering service evenings & weekends) 

• Use VISA, MASTERCARD, Check, or UPS COD. 



• MO-202 FSK DATA MODULATOR. Run up 

to 1200 baud digital or packet radio sig¬ 
nals through any FM transmitter. Auto¬ 
matically keys transmitter and provides 
handshakes. 1200/2200 Hz tones. Kit only 
$45. 

• DE-202 FSK DATA DEMODULATOR. Use 

with any FM receiver to detect packet ra¬ 
dio or other digital data in “202” modem 
format. Provides audio conditioning and 
handshakes. Kit only $38. 

• COR-2 KIT With audio mixer, local 
speaker amplifier, tail &time-out timers. 
Only $38. 

• COR-3 KIT as above, but with “courtesy 
beep”. Only $58. 

• CWID KITS 158 bits, easily field program¬ 
mable, clean audio. Kit only $68. 

• A16 RF TIGHT BOX Deep drawn alum, 
case with tight cover and no seams. 
7x8x2 inches. Designed especially for 
repeaters. $20. 

• DTMF DECODER/CONTROLLER KITS. 

Control 2 separate on/off functions with 
touchtones®, e.g., repeater and auto¬ 
patch. Use with main oraux. receiver or 
with Autopatch. Only $90 

• AUTOPATCH KITS. Provide repeater auto¬ 
patch, reverse patch, phone line remote 
control of repeater, secondary control via 
repeater receiver. Many other features. 
Only $90. Requires DTMF Module. 

• SIMPLEX AUTOPATCH. Use with your FM 
transceiver. System Includes DTMF & Au¬ 
topatch modules above and new Timing 
module to provide simplex autopatch and 
reverse autopatch. Complete patch sys¬ 
tem only $200/kit. Call or write for details. 


hamlronics, me. 

65-E MOUL ROAD • HILTON NY 14468 

Phone: 716 392 9430 Hamtronics' 1 is a registered trademark 













tracking the 
hideous intermittent: 
part 1 — mechanical 
intermittents 

Repair problems are never fun, 
especially since they take us off the air 
more times thari not. 

Probably the nastiest, meanest, and 
most contemptible of all repair prob¬ 
lems are the intermittents. These come 
and go, usually occurring when it's 
least convenient. They almost never 
occur when you're ready to trouble¬ 
shoot; you stand there, instrument 
probes in hand and brain engaged, 
only to find the darn set working prop¬ 
erly. You turn your back, set the 
probes down, and — zot! — the 
trouble reappears momentarily and 
then disappears again. 

Although I'm the first to admit that 
finding intermittents sometimes falls 
into the unholy realms of sorcery and 
witchcraft, certain things can be done 
to enhance the probability of success. 

There's no such thing as a universal 
procedure for locating intermittents 
because different kinds of equipment 
have somewhat different requirements. 
To keep things simple, we'll limit the 
scope of this discussion to trouble¬ 
shooting a high-frequency SSB trans¬ 
ceiver with receive problems. 

where to look 

One thing you can do is educate 
yourself about the kinds of parts and 
faults most likely to create intermittent 
symptoms. Very high on the list are 
switches and relays. Because these de¬ 



fig. 1. Dirty tube sockets create intermit¬ 
tent conditions. 


vices are mechanical, they're subject 
to wear and tear. You'll find dirty in¬ 
ternal electrical contacts, poor spring 
tension, and other faults causing inter¬ 
mittent symptoms. In many cases, a 
session with a pencil eraser on the con¬ 
tacts or a squirt of contact cleaner (for 
example. Blue Stuff) will work won¬ 
ders. In other cases, however, only re¬ 
placement will solve the problem. 
Another potential sore spot is poten¬ 
tiometers. These components are vari¬ 
able resistors in which a shaft-operated 
wiper electrode rubs against a wire- 
wound or carbon resistance elehient. 
If either the element or electrical con¬ 
tact on the wiper gets dirty, then 
operation can become intermittent. 
Unless the dirt has physically damaged 
the resistance element (as sometimes 
happens, especially on carbon ele¬ 
ments), a simple squirt of contact 
cleaner will solve the problem. Be 
especially aware of potentiometers 


that normally pass direct current (DC) 
through the wiper connection, I recall 
a 1963/64 car radio model in which 
cost-cohscious engineers eliminated a 
coupling capacitor from the volume 
control and audio preamplifier circuit, 
thereby making the volume control re¬ 
sistance part of the preamp transistor's 
bias network. Passing the DC bias 
through the control generated a mas¬ 
sive warranty problem for the manu¬ 
facturer as those volume controls were 
chewed up by the truckload! 

The printed circuit board (PCB) is 
artother common source bf intermit 
tent problems. Two forms of the prob¬ 
lem are common; poor solder joints 
and damage, sometimes hidden, tc 
the board. Both types of fault are 
especially aggravated in hot parts ol 
the equipment: hear power transistors, 
rectifiers, vacuum tubes, power resis 
tors (2 watts and above), lamps and sc 
forth. These areas sometimes can bf 
identified by discoloration of the PCB 
(We'll discuss PCB problems in i 
moment.) 

In vacuum tube equipment, the tubf 
socket can produce intermittent prob 
lems. If the tube pins or the socke 
contact (fig. 1) lose tension, then ar 
intermittent connection results. Thest 
faults can be repaired in most cases 
If dirt is the problem, remove the tub< 
and gently clean its pins with a dirru 
store ink eraser, spray the pins with ; 
clear contact cleaner, and reinsert th< 
tube into the socket. Next, pull th< 
tube out of the socket and then rein 
sert it four or five times in a row. Thi: 
action will clean the socket. Wait a hal 


November 1986 QS 75 








PACKET RADIO GOES PORTABLE 


GLB ELECTRONICS 


presents 


THE FIRST CONTROLLER DESIGNED FOR 
PORTABLE AND SOLAR-POWERED STATIONS 


• LOW 25 mA Current drain. 

• Designed for portable or solar- 

powered stations. 

• Miniature size—Lightweight 

• Rugged all metal, shielded enclo¬ 

sure. 

• On-board Lithium Battery RAM 

backup. 

• On-board watchdog for reliability. 

• Standard DB-25 Connectors. 

• Output signal indicates “Con¬ 

nected” Status. 

• Does not require squelched audio. 

• Comes with 8K of RAM. 

• Remote Command Mode for Unat¬ 

tended operation. 

• Hardware command lockout for 

security. 

• Commands compatible with our 

Model PK1. 

• Retains all other features of the 

Model PK1. 

• Extra I/O lines for special applica¬ 

tions. 


Power requirement: 

9 to 15 Volts DC @ 25 mA typical 

Dimensions: 

4.6 X 5.90 X 1.0 inches 


Total Weight: 

12 ozs. 

PKIL— Wired and Tested 
List- 

Amateur net— 

AVAILABLE OCTOBER 15, 1985 

Call or write GLB for 
options or Information. 


$239.95 

$209.95 





| GLB ELECTRONICS,INC. 


151 Commerce Pkwy., 
Buffalo, NY 14224 
716-675-6740 9 to 4 
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hour or so for the cleaner to dry, then 
turn the rig on to evaluate the results. 
If the intermittent remains, re-tension 
the socket contacts with either a tiny 
screwdriver tip or other sharp-pointed 
tool. 

Components can be the source of 
some maddening intermittents. Unfor¬ 
tunately, some component problems 
tend to heal themselves the instant a 
probe is attached (especially semicon¬ 
ductors). Be especially wary of plastic 
packaged transistors, tubular (non¬ 
mylar) capacitors, and resistors. These 
components account for a large por¬ 
tion of the problems. 

Shielded IF and RF transformers 
(fig. 2A) are frequent sources of inter¬ 
mittent faults. The coil wire attaches 
to the lugs on the base, and these 
sometimes break (see fig. 2B). In 
some cases, a careful worker can 
repair these transformers; it's merely 
a matter of resoldering — you'd be 
surprised how many escape the fac¬ 
tory unsoldered! 

finding the intermittent 

The first step, crucial to quick suc¬ 
cess, is observation. Define in your 
mind what the rig is doing wrong, 
what functions are affected, and 
whether it happens on both receive 
and transmit. Narrowing down the 
possibilities allows you to restrict your 
efforts to a certain few stages, once 
you determine which stages may or 
may not be affected. For example, if 
the problem happens on SSB but not 
CW, or on receive but not on transmit, 
we can then infer that the problem is 
probably not in a stage that is common 
to both affected modes. Deciding 
which stages are likely candidates 
depends on understanding your trans¬ 
ceiver; do a block diagram analysis and 
read any circuit descriptions provided 
by the manufacturer. 

Some intermittents occur under 
vibration, touching, or thumping. A 
certain number of such problems are 
due to bad switches and potentio¬ 
meters. A little light tapping with an in¬ 
sulated probe, a little jiggling, or visual 
inspection will often locate the source 
of the problem. 



fig. 2A. RF/IF transformers. 



fig. 2B. Another cause of intermittency is 
traceable to broken coil lead/base LUG 
connections. 



// L A UP 

fig. 3. View the PCB with light shining 
through to find cracks. 


Most mechanical faults are due to 
either bad PCB joints or bad compon¬ 
ents mounted on the PCB. Unfortu¬ 
nately, many of these problms fail to 
yield to the tapping method because 
any vibration at all, anywhere on the 
board, will produce the fault. Two 
approaches helpful in this regard don't 
require formal troubleshooting: visual 
inspection and shotgun solder 
touch-up. 


Visual inspection involves examining 
every joint on the PCB with a 10X or 
so magnifying glass under adequate 
light. Examine the board two ways: 
first with the light shining on the 
soldered side, then with the light shin¬ 
ing through the PCB from the compo¬ 
nent side (fig. 3). In the latter case, 
subsurface cracks in the PCB material 
can break a joint or track. Even if the 
joint or track appears normal it should 
be reworked. 

Visual examination takes a certain 
amount of practice; one needs to 
develop a "small eye," that is, the abil¬ 
ity to see defects where others would 
see a "normal" joint. 

I usually inspect PCBs with a bottle 
of fingernail polish or a grease pencil 
handy. Especially on large boards, 
each apparent anomaly is marked so 
that I can find it easily later on. This 
habit is especially useful when using a 
magnifier because the glass will distort 
your perception of space. 

Shotgun soldering is especially use¬ 
ful when the area of the intermittent 
is known, when the PCB is small, or 
when nothing else seems to work. I 
can recall another mobile radio receiver 
problem in which the VHF front-ends 
PCB had a high "bad joint" intermit¬ 
tent rate, but were difficult to remove 
and replace. In that case, the more 
elegant "visual inspection" method 
was not cost effective, so we pulled 
the PCBs, soldered every joint, and 
tinned every track. Rarely did this 
method fail on that particular problem. 

At this point let me digress a little 
bit to answer the purists who would 
criticize this approach. I admit that the 
elegant method is to find the single 
bad joint or broken track and repair 
only that. Unfortunately, this approach 
can be time-consuming and may even 
be impossible. While the purist "super¬ 
tech" is messing around trying to 
analyze which joint is bad, I'm going 
to fix the rig! Commercially, the shot¬ 
gun approach is more profitable — and 
to Amateurs it means getting back on 
the air sooner. 

Next month: Tracking down thermal 
intermittents. 

ham radio 
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World Society for the Protection of Animals 


When DISASTER Strikes 
YOU May be the Animals' Only Hope 



THIS HAM OPERATES FOR ANIMALS! 

NAME_ 

ADDRESS_ 

PHONE_ 

CALL_ 

EQUIPMENT AVAILABLE 


The World Srxlely for the Protection of Animals 
(WSPAi, a nonprofit organization with offices around 
the globe, takes action to help animals in crisis, 
responding in times of fire, flood, earthquake, volcanic 
eruption, oil spills, and civil unrest. 

To assure the quickest response to these- disasters, 
WSPA needs the help of ham radio operators in the 
United Stales and abroad who tan relay critical infor¬ 
mation to and from international trouble spots. 

WSPA is the only organization officially recognized tjy 
the United Nations as a consultant on animal disaster 
issues. We urgently need you and your radio. To 
register as an animal-emergency operator, simply fill 
out the coupon and mail it to WSPA, Western 
Hemisphere Regional Office, 24 Perkins St., POB 190, 
Boston. MA 02130. Well be depending on you when 
animals are in |eopardy. 



f ENOINECniNG CONSULTING 
INTRODUCES 


‘REMOTE A PAD' ’ 
MODEL RAP-1 

? FOUR DIGIT OTMF 
DECODERS PI US IB DIGIT 
KEYPAD CONTROL 


TUNE THE WORLD FROM 
TOUR HANDHELD VHF/UHF RAOIO 


Control lb IM 0* * ' •O’U o' ex**- ibr»-ia 

• ‘HS~i«R.s.*-pl** f ouLNT.con|foi •<- Out at... ['CtRUftRS'- 

I* COM it: ;oi u- COM IC ?11 «»N>" .• .»"»carta- 

iCOM (J S 781 Aida* PCTt ItlH ha-id'-a-d* a* »•*»■ » ' 2CM 

»1 ton l.'JMrf. 0?At .Adm.-,T 5 .» 

• A ,t’ U r a" 4' • • • „a\ t a W ’• t a • ••«*- ‘ ** “** ’ • 

r*roon>'i au0<O tout* to"** "W" •*» saiw*■ • 
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• . 

Madpi rap i 

$149.95 ■ «#» dram | V/.-R) S S i PO* Oar ix*»- 
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Remold A Pad 

Rumote coniro' Sm 

interface board • w i.„ t • j • - 

and DTMF . • • 

decoder wtn purrhaoa ntat*ai» >ao* *t»» P-.i Saotc** $99$ 


ICOM IC-OSAT USER'S 
"AUDIO BLASTER "MODULE 



$22.95 


TOUCHTONE" DECODER KIT 


» SSI ?01 0TMF Rrrfiver 
• Receive all 1R DTMF rtiq.f, 

► No additional filtering 

» Output BCD or has formal 

► l ow po*er |?9ma ® 1?V) 

► Kit include* 358Mh/ crystal 
?? pm IC socket resistor 
capacitors data sheet 

and schematics 


4 DIGIT SEQUENCE DECODER 


I H r—. JtM J • Completely wired R tested 
jH • • User prngramahie 
I I • LED status indtcaior 
™ ! • Open collector output 

C' • • Control relays mute audio 
™ a ■■ Lt2—J 6 Control link on off 

WIRED £ TESTED * Cu5l0m ,C ,nSur, * ! ’ h *9 h 
•MODEL TSO - reliability R small Size* 

• Fit® inside most rigs runs 

$59 95 °"’?VOC|35m»| 

^ w w • ^ w # Over 15no different codes* 
• Make' excellent private call on busy repeaters* 

• Use it to turn on audio or sound an alarm 
• Momentary and latching outputs 

MasterCard and Vina accepted or send check. M 0 
Cal address add 6\ price includes shipping USA Send to 


ENGINEERING CONSULTING 
583 CANDLEWOOD ST.. BREA CA 92621 
TEL: 714-671-2009 


ENGINEERING CONSULTING 

INTRODUCES 


WIRED £ TE 8 TEO 
• MODEL TSO * 

$59.95 



ENGINEERING CONSULTING 

B 83 CANDLEWOOO ST.. EBEk, CA BB 8 B 1 
714/S71-BOOB 


w ?m V ; 

^ r.r: V 

*■ 

if o' 


Send check or money order to 

ENGINEERING CONSULTING 

583 CANDLEWOOO ST., BREA, CA 92621 
1714) 671-2009 



AMATEUR RADIO MAIL LISTS 

Sell-slick 1x3 labels 

*** NEWLY LICENSED HAMS *** 
*** ALL NEW UPGRADES *** 

*** UPDATED EACH WEEK *»* 

Total List = 462,728 (ZIP sorted) 
Price is 2.5 cents each (4-up Cheshire) 

BUCKMASTER PUBLISHING 
Mineral. Virginia 23117 

703:894-5777 ^ 138 


MULTI-BAND SLOPERS 

ALSO tM**OLlS 6 LHSHtO WACl ANTIMMAS 

Outstanding oarlcamanca of WSSSn anlanna* >» •»ll known! Now#* 
to T mullrband BIG SIGNAL .ayo.ur Automat* band»raM«*»ng • v*». 
tow SWH • Coat food • 1»» »«•*! ■ Cotneact • fJ/LL» M Bt**DL| p 
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Everything from Superman III 
to Super Bowl XX. 


Movies. Sports. News. Entertainment specials. 
Music videos. 

Everything you always wanted to see on 
television but were afraid you’d never get. 

Over one hundred channels of spectacular 
entertainment. Of crystal clear reception. ( 

Throughout the house. 24 hours a day. 3 

With no monthly fees. No cable TV. /r 

Come see the entire line of Uniden 
Satellite Television Systems. It’s legal. // 

It’s affordable. And it’s a whole new // 
world of television. Right in your own 
backyard. If 

uniden 9 p 

Satellite Television Systems 


S£ 


11ST 110 Antenna 


© l imden Corporation o( America 19HS 


2410 Ridge Road West 

Rochester, New York 14626 

716-225-6130 

1-800-824-5014 

Sales 


CTPryir n 


17 Industrial Street 

Rochester, New York 14614 

716-454-3630 

1-800-824-5014 

Service 


More Details? CHECK-OFF Page 142 
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BIGGER 

AND 

BETTER 

THAN 

EVER! 


PUBLISHED BY: 

THE AMERICAN RADIO 
RELAY LEAGUE 


TheARRL 19S(i Handbookfor the Radio Amateur takes over where the 1985 Edition left 
off. Each of the 40 chapters has had some revision, and there are more than 500 new or 
revised figures. The new edition will contain 1184 pages —way up from last year’s count of 
1024. Many key chapters with “hot” topics among today’s radio amateurs have been 
completely revised and rewritten. In fact the new material represents 532 text pages. 

An understanding of digital electronics is a must these days since such circuitry has so 
many practical applications in station control, frequency synthesis, telemetry, word pro¬ 
cessing and other information-handling systems. The Digital Basics chapter will help you 
to understand what is going on in everything from simple keyers to sophisticated micro¬ 
computers. Packet-radio enthusiasts will find the most up-to-date information available in 
the Digital Communications chapter. There are new sections on data interfacing and 
modems. 50 new and revised figures, plus an expanded bibliography and glossary. 

The Special Modulation Techniques chapter has the latest on spread-spectrum. On the 
fun side, we’ve added a new section on remote control of model aircraft and vehicles. 

On the practical side, you will find many of the 27 new projects described in October 
QST. There are new power amplifiers for 1.8, 50, 144 and 1296 MHz, plus preamplifiers 
and transverters for the VHF/UHF enthusiast. The new digital PEP Wattmeter - SWR 
Calculator will be one of the most popular projects. 

We’ve only scratched the surface in describing what is the standard manual of RF 
communication. Over 5.7 million copiesof The Handbook have been published in 63editions 
since 1926. The new edition is must reading for today’s radio amateur! 


The 19S6 Handbook will beavailable in November. Paperbound prices are $18.00 in 
the U.S., $19.00 in Canada and elsewhere. Cloth prices are $27.00 in the U.S. and 
$29.00 elsewhere. Prices in U.S. funds. Foreign remittance should be in the form of an 
international money order or a check drawn on a bank account in the U.S. 
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ICOM HF 


HF TRANSCEIVER IC-T 


r« »i icomI 


Superior 

Performance 


First in Communications 


ICOM America. Inc. 2380-ll6th Ave NE. Bellevue. WA 98004 / 3331 Tovverwood Drive, Suite 307, Dallas. TX 7523* 

Alt iuiri tp»d*itJtior» Mf xpprruimair jno to clvinge vwthoui rowr « oengwion AH ICOM radio* tignilicjnUy exert FCC (r^wtxxo wwiog ifxnxx* eemsion* 71548 


See the IC-735 at your authorized 
ICOM dealer. For superior performana 
and innovative features at the right price 
look at the ultra compact IC-735. 


More Standard 


Features 


Dollar-for-dollar the IC-735 includes 
more standard features...FM built-in, an 
HM-12 scanning mic. FM. CW, LSB. USB. 
AM transmit and receive. 12 tunable 
memories and lithium memory backup, 
program scan, memory scan, switchable 
AGC. automatic SSB selection by band, 
RF speech processor, 12V operation, 
continuously adjustable output power 
up to 100 watts, 100% duty cycle and a 
deep tunable notch. 


It's a high performer on all the ham 
bands, and as a general coverage re¬ 
ceiver, the IC-735 is exceptional. The 
IC-735 has a built-in receiver attenuator, 
preamp and noise blanker to enhance 
receiver performance. PLUS it has a 
l05dB dynamic range and a new low- 
noise phase locked loop tor extremely 
quiet rock-solid reception. 


Options. A new line of accessories 
is available, including the AT-150 elec¬ 
tronic. automatic antenna tuner and the 
switching PS-55 power supply. The 
IC-735 is also compatible with most of 
ICOMs existing line of HF accessories. 


Simplified Front 
Panel 


The large LCD readout and con¬ 
veniently located controls enable easy 
operation, even in the mobile environment 
Controls which require rare adjustmen 
are placed behind a hatch cover on tt> 
front panel of the radio. VOX control: 
mic gain and other seldom used control 
are kept out of sight, but are immediatel; 
accessible 
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Ultra Compact 

The new ICOM IC-735 is what 
you've been asking for...the most com¬ 
pact and advanced full-featured HF 
transceiver with general coverage receiver 
on the market Measuring only 3.7 inches 
high by 9.5 inches wide by 9 inches deep, 
the IC-735 is well suited for mobile, 
marine or base station operation. 































Message 

Master 

Real-voice message system 
For any repeater or base 



Now you can communicate vital information even when 
the station you are calling is not on the air — with 
Message Master. Message Master is a solid state voice 
recording system which can record messages just by 
listening to you speak, store messages in memory, and 
deliver messages on demand. If you can’t be there to 
deliver your messages let Message Master deliver them 
for you - any messages in any language and in your own 
voice! 

Message Master connects easily to any radio system for 
remote access: repeaters, base stations, even transceiv¬ 
ers. it can even be connected to an autopatch device to 
exchange messages between your radio system and the 
telephone network. 

Message Master is a multi-user system with mailbox 
style personalized message service for a hundred users. 
With 8 minutes of message storage it can store 
hundreds of messages simultaneously making it ideal 
for large, active repeater groups. 


• Create messages Just by talking. Message Master’s 
‘real-voice’ technique saves YOUR VOICE In digital 
memory to deliver messages In your own voice, lan¬ 
guage and dialect. 

• Mailbox-style operation gives individual message 
delivery service to 100 system users. 

• Easily added to any repeater or base station for re¬ 
mote operation with only four connections. 

• Special features include callsign identifications, tail 
messages, and bulletin messages. 

• Digital message storage provides instant playback of 
stored messages. 

• Modular memory meets your exact needs from 2 to 8 
minutes of total message storage. 


Would you like your callsign identifications, 
tail messages, and bulletin messages sent in 
real-voice? Message Master can send them 
too. Record several identification messages 
and it will even send a different ID each time. 
Almost like magic, Message Master knows 
when to send identifications and tail mes¬ 
sages so it needs no special control signals 
from your base or repeater 

Call or write for further information before 
you make another wasted call. 


Serving all your repeater needs 

— Mark 4 Repeaters and Repeater Controllers are THE PER¬ 
FORMANCE LEADERS with real voice, more autodial numbers, 
more synthesized voice and more features. 

— Mark 3 Repeaters offer the winning combination of high per¬ 
formance and high value. 

— LR-1 Repeaters boast superb RF circuitry at an economical 
price. 

— MR-4 Receivers with 7 helical resonators are the only receivers 
to choose in harsh RF environments. 


Commercial users Ask for a brochure on — PA-100 Amplifiers with rugged TMOS power FETs give you a 
the Message Master Electronic Dispatcher continuous duty high power signal. 

with group and all call messaging 




COMING SOON: A 4-channel re¬ 
ceiver voting system which oper¬ 
ates on true signal-to-noise ratio to 
extend your coverage by linking to 
remote receivers. 
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digital frequency readout 

using the Commodore 64 


A -s- by 16 prescaler 
designed for the Argosy I 
can be adapted 
to other transceivers 

Although digital frequency readout is clearly a 
major advance in Amateur transceiver technology, 
many excellent rigs that offer most of the other ad¬ 
vantages typical of state-of-the-art gear don't have 
digital readout. Yet it seems ridiculous to replace a 
good piece of equipment because of this one short¬ 
coming. If you have such a rig, you might want to 
consider adding a digital frequency display as an 
accessory. 

This can be done through the purchase or construc¬ 
tion of a frequency counter, but such gadgets tie up 
both station space and dollars, and without special 
hookups can display only transmitted frequencies. 
Furthermore, when the station already contains a 
computer and monitor, it seems redundant to add yet 
another display with its associated batch of 
electronics. 

I was doing a good job of break-in CW with a Ten- 
Tec Argosy and a Commodore 64 serving as a CW 
keyboard. With conditions becoming more and more 
difficult as the sunspot number fell, the need for sharp 
filters and "on-the-nose" schedules became too acute 
to be ignored, and the analog dial of the Argosy fell 
short of what was needed. Accordingly, I decided to 
make the computer display the required information. 

Fortunately, the C64 contains an array of hardware 
timers that operate independently off the central pro¬ 
cessor and can be accessed through the user port. It 


also contains a stable frequency reference in the form 
of the machine clock. The timers perform the com¬ 
parison of unknown and reference frequencies. The 
mathematics necessary to display the operating fre¬ 
quency, formulated in BASIC, run in real time in order 
to provide a continuous readout. The system is easy 
to implement and debug, performs beautifully, and is 
readily adaptable to other popular transceivers. 

timer 

The timers are part of two 6526 Complex Interface 
Adapter (CIA) integrated circuits contained in the 
machine. One of the two ICs is dedicated primarily to 
the keyboard interface, but its timers are partly acces¬ 
sible through the user port. The second CIA is dedi¬ 
cated to the user port and the serial interface, and its 
functions are fully accessible. 

The timers are 16-stage binary counters that can be 
preset to any count between 1 and 65,535. They count 
down from the preset value and deliver an output 
when the count passes zero. Thus, they can divide 
an input frequency by any integral number within their 
range. Furthermore, they can be cascaded by appro¬ 
priate instructions to form a longer counter chain. 

The signal counted can be either an external input 
or the machine clock. The latter runs at 1.022727 MHz 
and is derived from a master crystal oscillator that also 
generates the color subcarrier in a TV. 

The counting rate is limited to about 500 kHz by the 
internal mechanics of the interface chip. It is there¬ 
fore necessary to bring the frequency to be measured 
down into the range below 500 kHz. However, an 
aliasing effect permits moderate extension of the limit 
with appropriate modification of the programmed 
mathematics. 

By Clifford J. Bader, W3NNL, 1209 Gateway 
Lane, West Chester, Pennsylvania 19380 
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fig. 1. Readout system. use „ P0RT 


design considerations 

A key requirement for digital frequency readout is 
precise gating of the counter that records the fre¬ 
quency to be measured. This would be difficult to do 
if the gating were done through software, since the 
machine cycle times for executing BASIC instructions 
are a significant fraction of the counting period re¬ 
quired. Fortunately, the designers of the CIA arranged 
for direct access of the timer output through the user 
port, without intervention by the computer's pro¬ 
cessor; thus, one timer can be used to precisely gate 
another by the addition of simple external circuitry, 
and the result can be examined by the computer at 
its leisure. 

In general, neither the transmitted nor the received 
frequencies are present as a steady-state signal (except 
in the case of a direct-conversion system), so an in¬ 
direct method of determining the frequency must be 
used. Since most modern gear uses a master oscillator 
covering a fixed range, in conjunction with crystal-con¬ 
trolled heterodyning oscillators for the various bands, 
it is generally satisfactory to measure the master oscil¬ 
lator frequency and to apply appropriate corrections 
to the display. The stability of the heterodyning system 
is usually good enough to make the correction a con¬ 


stant factor, and no significant error results from 
warm-up or temperature changes. 

My Argosy oscillator operates in the 5-MHz region, 
as do the oscillators in many other transceivers. To 
get the frequency below the 500-kHz limit, the fre¬ 
quency to be measured must be reduced by a factor 
of better than 10. Translation through a mixer could 
be used, giving an output of 0 to 500 kHz as the oscil¬ 
lator covers 5 to 5.5 MHz, but an additional crystal 
oscillator would be needed and the mixer output cir¬ 
cuit would have to be broadbanded over the range 
from DC to 500 kHz. 

It's easier to use a frequency divider in the form of 
a simple integrated-circuit counter. For example, a 
four-stage binary counter divides by 16, giving an out¬ 
put frequency range of 312.5 kHz to 343.75 kHz as the 
input varies from 5 MHz to 5.5 MHz. 

An obvious disadvantage of the divider is the loss 
of precision associated with the compressed frequency 
range. The precision can be regained, however, by 
lengthening the counting interval by an equivalent fac¬ 
tor. Normally, achieving 100-Hz resolution — which 
is typical of most digital readout transceivers — would 
require counting for 0.01 second; with the divide-by-16 
prescaler, the time must be lengthened to 0.16 second 
' or more. Fortunately, a repetition rate of two or three 
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times per second is fast enough for a useful real-time 
readout, so the divider scheme is practical. It is easy 
to implement, requiring only the binary counter and 
a transistor buffer-driver to amplify the small amount 
of RF taken from the 5-MHz transceiver oscillator. 
Power can be taken from the computer's user port. 

The computer program for performing the readout 
and display handles a number of functions. First, it 
arranges the timers for the task at hand. Then it starts 
the count cycle running and monitors for completion 
of the cycle. Next it obtains the resultant count and 
performs the mathematics necessary to deduce the 
oscillator frequency from the count. It applies the 
appropriate corrections for the band and mode in use, 
as input by the operator. Finally, it displays the resul¬ 
tant figure on the screen, and initiates a new cycle. 
Despite all this activity, the program is a short one, 
requiring fewer than 50 lines of typing and only a few 
seconds to load from tape or disk. 

system implementation 

The readout system is shown in fig. 1. Timer A of 
the user port divides the machine clock frequency by 
65,536. When its count passes zero a pulse is delivered 
to user port timer B. The latter is preset to a count 
of 2; when it also indicates an underflow (at a clock 
count of 65,536 x 3 = 196,608), line PB7 (Pin L) of 
the user port switches from plus 5 volts to zero volts. 
This voltage transition gates off the external counter. 


The counting interval is 196,608/1,022,727 = 
0.192239 second. 

Counter B of the keyboard interface CIA counts the 
input pulses delivered from the external divide-by-16 
prescaler through Pin 4 of the user port. It is preset 
to 65,535 at the start of each cycle and counts down 
until the external signal is gated off. 

The schematic of the external prescaler is shown 
in fig. 2. The binary counter is a TTL 74197, which 
is capable of 70-MHz operation. There are numerous 
other possible choices, including some CMOS varie¬ 
ties; however, with the latter it may be necessary to 
run the prescaler at a higher voltage than 5 volts to 
achieve the 5 MHz counting speed. This would in turn 
lead to power supply and interfacing complications. 

A cursory glance at the transistor buffer circuit sug¬ 
gests that it violates all the rules of stable biasing for 
amplifiers. So it does, but the objective is not linear 
reproduction of the signal, but rather the development 
of a square wave drive from a hundred millivolts or 
so of sinusoidal signal. Thus, it is permissible to 
operate the stages at a small degree of either satura¬ 
tion or cutoff. The resistor values shown keep the 
2N2222s in such a state. 

The coupling to the transceiver is through a simple 
capacitive pickoff and a 3-foot (0.9 meter) shielded 
cable to the prescaler. The loss in signal caused by 
the voltage-divider effect of the cable capacitance is 
made up by the two-stage amplifier in the prescaler. 



fig. 2. Prescaler schematic. Bias resistor values are chosen for a small amount of saturation or cutoff. Stage delivers square 
wave drive from about a hundered millivolts of sinusoidal signal. 
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The advantage of this approach is that it requires no 
active hardware inside the transceiver and produces 
no large-amplitude square waves near the transceiver's 
receiver circuitry. 

In my Argosy, the 39 pF capacitor is connected to 
the output (rearmost) terminal of the PTO assembly 
and a shielded cable is run from there to one of the 
spare RCA jacks on the rear panel. Many transceivers 
have the VFO signal already available on the back 
panel and require no internal modification. In general, 
the pickoff point should be at the output of the VFO 
buffer, and the rig should be checked after connection 
of the prescaler to make sure that there is no loss of 
output. 

The prescaler is located close to the user port and 
enclosed in a small aluminum box (fig. 3) to prevent 
radiation of harmonics of the scaled-down frequency 
every few hundred kilohertz throughout the spectrum. 
Such radiation is also suppressed by the 0.001-^F 
capacitor from the prescaler output to ground, which 
slows down the edges of the square wave going into 
the port. 

At W3NNL, the prescaler shares the user port with 
an MFJ-1228 CW/RTTY interface, and is piggybacked 
on the latter (fig. 4). There is only one port line (Pin 
L) in conflict, and a switch is provided to transfer it 
from frequency readout to the MFJ. I have also com¬ 
bined a CW keyboard program (not shown) with the 
frequency readout. 

In the absence of such a piggyback scheme, it will 
be necessary to procure a connector with the required 
0.156-inch (4-mml contact spacing. These seem to 
turn up at hamfests only in much longer sizes than the 
24-pin variety needed for the user port; however, the 
excess length is easily removed with a hacksaw. 

computer program 

The BASIC program shown in fig. 5 can be followed 
using the memdry map presented in the C64 Pro¬ 
grammer's Reference Guide. Lines 110 through 290 
are concerned with acquiring the operator-specified 
band and mode, and defining the pre-established cor¬ 
rection factors. The section from line 300 through 420 
sets up the timers, runs the count cycle, and calculates 
the frequency. The remainder of the program is de¬ 
voted to formatting and displaying the output and 
starting a new cycle. 

The timer interface uses POKE and PEEK statements 
directed to the appropriate addresses. The count ip 
timer B of the keyboard CIA is picked off in two eight- 
bit bytes, and the number of pulses is calculated and 
multiplied by a factor which yields the original input 
frequency to the prescaler. The low-edge oscillator fre¬ 
quency is subtracted from the input frequency, and 
the lower edge of the band in use is added. Finally, 
corrections unique to the individual transceiver are 



fig. 3. Prescaler is enclosed in a small aluminum box to pre¬ 
vent harmonic radiation. 


either added or subtracted; these corrections take care 
of crystal-tolerance errors in the heterodyne frequen¬ 
cies, deliberately introduced offsets such as those used 
in the Argosy to avoid birdies, and shifts in the re¬ 
ceived and transmitted frequencies dependent on the 
mode of operation selected (CW or either sideband). 

The correction consists of a term K representing the 
conversion-oscillator related effects, a factor D repre¬ 
senting the offset between CW and normal sideband 
operation, and a multiple of D which is the shift in¬ 
curred when the reverse sideband is selected. Of 
course, if only one mode is to be used, D may be 
omitted from the selection statements and from the 
frequency equation of line 400, and the mode select 
routines of lines 130-160 and 270-280 can be omitted. 
The value of K can be determined for the mode of 
interest. 

Several tasks are associated with formatting and dis¬ 
play. The screen is cleared and the "FREQ = " leader 
is printed, followed by the frequency, a wide space, 
and the mode entered. To avoid a string of meaning¬ 
less extra digits after the decimal point, the computed 
frequency is rounded off to the nearest 0.1 kHz. To 
eliminate the visually unpleasant sensation produced 
by the C64's dutiful suppression of the decimal point 
and following zero on integral kilohertz readings, some 
jockeying is performed to tack the point and zero back 
on. Finally, compensation is made for the leading-zero 
suppression, which occurs when tuning from above 
10 MHz, to below 10 MHz, and which would other¬ 
wise shift the display left and expose a spurious right- 
hand digit. 

The above action is repeated every few hundred mil¬ 
liseconds, except that the screen is left uncleared after 
the first cycle. Clearing produces flicker and is unnec¬ 
essary unless the format changes. 

For the display to work properly, it is imperative that 
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DUAL TRACE 


55490° 
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fig. 4. Prescaler mounted on MFJ interface. 


the display portion of the program be typed exactly as 
specified, including all embedded punctuation marks. 

correction factor determinations 

When the program is first typed, lines 180 through 
280 should be omitted. The missing lines may be 
entered after determining the K and D factors as 
described below. 

If the correct nominal low-edge oscillator frequency 
has been entered on line 290, the indicated frequency 
will be somewhere within 10 kilohertz or so of the true 
value when the program is run and WWV, CHU, or 
the crystal calibrator is tuned in. Before starting the 
correction factor procedure, the calibrator should be 
checked to make sure it is accurately tuned to the 
standard-frequency station. 

To determine K for a given band, only one measure¬ 
ment is necessary. With the rig set in the normal side¬ 
band position for the band in use, the crystal calibrator 
should be tuned to zero beat. The frequency indicated 
by the display should be noted and subtracted from 
the actual frequency of the calibrator harmonic. The 
result is the value of K. This operation should be 
repeated for each band or bandswitch segment and 
the numbers recorded for entry into the program (don't 
forget the minus signs where applicable). 

Next, the transceiver should be set for CW and the 
calibrator harmonic tuned for the proper CW pitch 
rather than for zero beat. The direction and magnitude 
of the change in indicated frequency should be noted. 
The change will normally be about 0.8 kHz. An accu¬ 
rate value can readily be determined if the rig has a 
sharp audio or crystal filter. If a separate receiver is 
available, a still more accurate measurement can be 
made by noting the display reading when the trans¬ 
ceiver is placed in the transmit mode and zeroed in 
the external receiver with a known reference. The RIT 
or OFFSET control should be set to zero for this 
measurement. 


The value of D obtained is positive if the indicated 
frequency decreases as compared to the zero beat set¬ 
ting, and negative if it increases. By way of example, 
in the program (fig. 5) at 10 MHz the indicated fre¬ 
quency with WWV at zero beat in the SSBN (normal 
sideband) mode was 10010.8 kHz, leading to a K of 
minus 10.8. With the WWV carrier peaked in the audio 
filter, the indicated frequency increased another 800 
Hz to 10011.6 kHz, yielding 0.8 for D. The numerical 
value of D holds for all bands, but the sign changes 
as the rig implements CW on different sides of zero 
beat. 

Finally, the opposite sideband should be selected 
and the zero-beat procedure followed. The correction 
determined should be divided by D to give the multi¬ 
plier used in line 280. Again with reference to fig. 5, 
my display read 10014.2 in the reverse (USB) mode, 
or 3.4 kHz higher than SSBN. This is 4.25 times as 
large as the CW correction and in the same direction, 
so the multiplier in line 280 becomes 4.25. 

operation 

The program asks for entries of the band in MHz 
and the mode (0 for CW, 1 for normal SSB, and 2 for 
reverse SSB). It then displays the frequency to the 
nearest 0.1 kHz and the mode in use. A flickering of 
the display between two adjacent tenths digits indi¬ 
cates that the frequency is approximately halfway be¬ 
tween the two values. 

The readout follows the incremental tuning on re 
ceive and shows the transmitted frequency when the 
key is pressed or the mike activated. If there is con¬ 
siderable RF in the station the readout may be erratic 
on transmit, but will work if the drive is decreased to 
reduce the spurious RF. 

To change the band and/or mode in use, press the 
fl key. This restores the prompts and starts the pro¬ 
cess again. 

adaptation to other transceivers 

As described, the program and hardware should 
work with the Ten Tec Omni as well as the Argosy. 
However, a number of other transceivers use upper/ 
lower sideband selection rather than normal/reverse 
for the band in use. In general, its merely necessary 
to change the format, substituting LSB and USB for 
SSBN and SSBR. Proper choice of correction factor 
values and algebraic signs will then produce equivalent 
performance. 

Of more concern is the VFO frequency and its re¬ 
lationship to output frequency. Both the Kenwood 
TS520S and the Yaesu FT101E use backward tuning 
VFOs' that is, the low-band edge corresponds to max¬ 
imum VFO frequency. This requires modification of 
the frequency equation of line 420 to read: 
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P& RlS „, lWl pwcts 


fast 


sh\pp' wG ' 


2K10 TURN 

MULTI-TURN POT 

SPECTROL 

f—* #MOD534-7161 



SOUD STATE 
pvBUZZER 


Star #SMB-06L 
6 vdc 

TTL compatible 

$1.00 each 
10 for $9.00 


SOUND 

AND VIDEO MODULATOR 
FOR T.I. COMPUTER 


T.l. # UM1381-1 Designed for use with T.l. com¬ 
puters Can be used with video sources Built-in 
A/B switch. Channel 3 or 4 selection switch 
Operate on 12 vdc Hook-up diagram included 

*10.00 EACH 



12Vdc or 24Vdc POWER 8UPPLY 


Etri $# 99XM182 low 
noise fan Measures 
3H square * 1 deep 
21 Cfm 23 db. 1700 rpm 

SPECIAL PRICE .*12.50 each 


22/44 EDGE CONNECTOR 
PC style *2.00 each 

10 for *18.00 

22/44 EDGE CONNECTOR 
solder lug style *2.50 each 
28/56 EDGE CONNECTOR 
PC. style $2.50 each 

10 for $22.00 

36/72 EDGE CONNECTOR 
PC. style $3.00 each 

43/86 EDGE CONNECTOR 
PC style $4.50 each 

TRANSISTORS 


2N706 

2N2222A 

PN2222A 

2N2904 

2N2904 

2N2905 

MJ2955 

2N3055 

PMD10K40 

TIP 121 

TIP 125 


4 for $1.00 

3 for $1.00 

4 for *1.00 
3 for *1.00 
3 for $1.00 
3 for $1.00 

$1.50 

* 1.00 

* 1.00 

754 

754 



•SPECIAL PRICE* 
TRANSISTOR 

PNV>69 TO-92 N.P.N. 
plastic transistor 
100 fur 5H.0O 
1QO0 tor $60.00 
VAWIE 0i'ANTITIES 
AVAILABLE 

TRANSFORMERS 


5.6 volts ® 750 ma. 

*3.00 

6 volts ® ISO ma. 

*1.25 

12 v.c.t. 

200 ma. 

S2.00 

18 volts ( 

f 650 ma. 

$3.50 

18 volts ( 

11 amp 

*4.50 

24 v.c.t. ( 

) 200 ma. 

*2.50 

24 v.c.t. ( 

) 400 ma. 

$3.00 

28 v.c.t. ( 

115 amps 

*20.00 

30 v.e.t. i 

) 2 amps 

*5.00 


WALL 



SUB-MINIATURE 
□ TYPE 
CONNECTORS 


DB-15 PLUG $2. 

DB-15 SOCKET *4. 

DB-15 HOOD $1. 

DB-25 PLUG $2. 

DB-25 SOCKET *3. 

DB-25 HOOD $1. 

PARALLEL 

PRINTER 

CONNECTORS 


Solder style 36 
pm used on par¬ 
allel data cables. 


MALE CONNECTOR 
$5.50 each 

FEMALE CONNECTOR 
$5.50 each 

I.O.C. CONNECTORS 

Will press fit on 
standard ribbon cable 
DB-25 PLUG $6.25 

DB-25 Socket $ 6.75 

36 PIN MALE $5.50 

36 PIN FEMALE $5.50 


TWIST-LOCK 

CONNECTOR 

Same as Switchcraft #12CL5M 
5 conductor in-line plug and chassis 
mount jack Twist-lock style 
$2.50/SET 


C T S. Model 8B3079 
8 ohms coil 
3.0 02 ferrite magnet 
Typical response range 
100-10 000 hz 
Power rating IS watts ma* 
Drilled to mount line 
matching transformers 




8"RA. SPEAKER 

079 $5.00 each 


CASE OF 
8 SPEAKERS 
*32.00 




RELAYS 



DKLTRON MODEL QDl2/15-1.7 
Dual plus and minus 12Vdc 
open frame power supply. 

Can be used as 24Vdc 1.5 
amp. INPUT: either 
115 Vac or 230 Vac 
Fully regulated computer grad 
supply. 7" x 4 3/4" x 2 3/4’ 
$12.50 each 10 for $110.00 


•SPECIAL PRICE* 
DUAL L.E.O. DISPLAYS 

Mg) 


TWO WIRE 

6 18/2SPT-1 flat 3 for *1.00 
6 18/2 SPT-2 flat 
6 16/2 SJT round *125 each 

THREE WIRE 

6 18/3 flat $1.50 each 

8 18/3 round *2.00 each 

8 16/3 round $4 00 each 

COMPUTER £34 
GRADE f I 
CAPACITORS | I 

2,000 mfd. 200 VDC 

144' DIA. x 5' HIGH *2.0< 

3,600 mfd. 40 VDC 
IVDIA.x 344 HIGH $1.01 

6,400 mfd. 60 VDC 

1H DIA x4>/4 HIGH *2.5< 

9,700 mfd. 50 VDC 

14%'' DIA. x AW HIGH $3.0< 

31,000 mfd. 15 VDC 

144 DIA. x 4'HIGH $2.5( 

72,000 mfd. 15 VDC 

2'DIA x 44%" HIGH *3.5C 

185,000 mfd. 6 VDC 

2V? DIA x 4 '/j HIGH *1.50 


5 AMP SOUD STATE 

Hememann Electric 
#101-5A-140-5AMP 
CONTROL: 3-32 vdc 
LOAD 140 vac 5 amp 
SIZE 2" x r x 44 "h 
*5.00 each 10 for *45.00 

ULTRA-MINIATURE 

5 VDC RELAY 

Fujitsu # 

FBR211NED005M20 BgiS *) 
High sensitivity Wf « 
COIL 120 ohms —TT 

CONTACTS: lamp 
Mounts m 14 ptn Dip socket 
$1.25 each 
10 for $10.00 

MINIATURE 

6 VDC RELAY 

Aromat #RSD-6V 
Super Small 

S.RD.T. relay IBjLJP 

GOId colbalt TTl » 

contacts rated 

1 amp @ 30 vdc Highly sensitive. 
TTL direct drive possible. 120 ohm 

coil. 

Operate from 4.3-6 vdc 
COIL: 120 ohms *1.50 each 
1 3 /,«* ,1 /3 *'x , /.«' 10 for *13.50 


560 high, 7 segment L E D. read¬ 
outs. Mount in 24 pm DIP 
sockets .. 

MAN-6640 orange. C.C. 754 each 
FNO-5148 red. c.c 754 each 

PL-527 red, c a. 754 each 


3Va” SPEAKER 

E impedance. 

Full range 

8 oz magnet 
4 diagonal 
nounting centers 

*2.50 each 10 for $20.00 

SPRING LEVER 
TERMINALS 

Two color --S-V 

coded - * 

terminals on a # • 

sturdy 244" x 

344" bakelite , . • 

piaie 

Great for speaker enclosures or 
power supplies. 

*1.00 each 10 for $9.00 



New. stereo cassette mechanism 
includes record/playback and 
erase heads. 2-12VOC motors 
drive belts pulleys. 3-12VDC 
solenoids pmch wheels and othe r 
mechanical parts These parts, 
used on other current model 
decks, would cost several times 
our selling price if purchased 
separately Build your own audio 
or data recorder or use for spare 
parts 5V X 3'2 X 3' * 

$7.50 EACH 2 FOR $12.50 


TRANSFORMERS 


into f20 vac 
outlet 



4 VDC© 

70 ma 

*2.00 

6 VAC© 

500 ma. 

*3.50 

6 VDC© 

750 ma. 

*6.50 

9 VDC© 

500 ma. 

*5.00 

12.5 VAC 

© 265 ma. 

*3.00 

24 VAC 

f^50 ma. 

*3 00 

MULTI-V 

DLTAGE © 500 ma. 

3,4 Va, 6, 7 Vi, 9 or 12 VOC 

*7.50 


Tl SWITCHING POWER SUPPLY 


Compact, well-regulated switching power supply 
designed to power Texas Instruments computer 
equipment 

INPUT 14 - 25 vac @ 1 amp T. 

OUTPUT r 12 vdc @ 350 ma 
+ 5vdc@l2amp 
— 5 vdc @ 200 ma 

SIZE 444 X 4V 4 X 1 ’4 high $5.00 each 


13.8 VDC REGULATED POWER SUPPLY 


These are solid state, fully regulated 13 8 vdc 
power supplies. Both feature 100% solid state 
construction, fuse protection and L E D. pov/er 
indicator U L. listed 



13 VDC RELAY 

CONTACTS: S.RN.C. 

10 amp @120 vac WfeaM 
E nergize coil to 

open contact W 1 

COIL 13 vdc 650 ohms 

SPECIAL PRICE *1.00 each 

4POT RELAY 

14 pin KH style Infill L| 

3 amp contacts kill 

USED but fully 

tested *1.70 each •nw 
Specify con voltage desired 
Either 24 vdc or 120 vac 

LARGE QUANTITIES AVAILABLE 


MINIATURE TOGGLE SWITCHES 

ALL ARE RATED 5 AMPS @ 125 VAC 
RD.T. - S.RD.T. a S.RD.T. 

n-on) l (on-on) JT (on-off-on) 

styte lr| Solder lug Solder lug 

^threaded terminals. M terminals /] 

i^fl $1.00each $1.00aach i 

faach InTir 10 for *9.00 10 for *9.00 1 

tor *7.00 flU* 100 for$80.00 * 100 for$60.00 


non threaded r; 
bushing. ■ 

754 aach E 
10 for *7.00 <1 

S.RD.T, 

(on-off-on) 

PC. Style 
non-threaded r 
bushing ■ 

754 aach 
10 for *7.00 f 


threaded 
bushing. llr 

*1.00 aach R-ri 

10 for *9.00 u y 
100 for $80.00 


/'MM/f/m 


2 amp constant, 4 amp surge 

3 amp constant. 5 amp surga 


$18.00 aach 
$25.00 aach 



MINI-BOX 


Heavy-duty black 
enolic project box with cover and 
•ews.24%“X1V*rX1V%: 

$1.00 EACH 


I r^nin ;wr:4*xwiu 

LOS ANGEl LS CA STORE 
90S S Vei rni)nt Avt* 

213 380 801)0 
VAN NUYS. CA STORE 
6228 Sepulveda Blvd 
810 997 1806 


III 



Desic 

jned to provide a steady • 5 

vdc (j 

S 240 ma from a battery 

supp 

Tyof 3 5 to 6 25 volts. 


27,a"*17«*1"/.« 


*1.50 aach 



SOCKETS FOR KH RELAY 
754 aach 

ROTARY ACTION 
MICRO 

0MR0N «C-5C3-C4I I QSjjj 
Clock-wise action 
mirru used ir coin ^ 
operated mechanisms and 
Low torque operations. 

RATK 1)1 1 amps 9 125 Vac. 
$1.25 each 10 for $11.00 
LARCH QIIANTITiES AVAILABLE 


C.t'tsnap action 

SWITCH 

Cherry elect. #E-21. N O. orN C. 
0.1 A contacts Suitable for alarms 
and other low energy circuits 
1 V«" lever 

454 EACH 10 FOR $4.20 


STANDARD JUMBO 
DIFFUDEDTIV 2 

RED 10 for 11.50 
100 for $13.00 
GREEN 10 for $2.00 

100 for $17.00 
YELLOW 10 for $2.00 
100 for $17.00 

FLASHER LED 

5 volt operation 

red jumbo T144 * 

size *1.00 aach 

BI-POLAR [I 

jumbo TIVa size II 

2 for$1.70 11 

LED HOLDERS _ ~ 

Two piece holder 
forjumbo LED 

10 for 654 100 for$5.00 

CLEAR CLIPLITE 
LED HOLDER 

Make LEO a fancy 
indicator. Clear. 

4 lor $1.00 


II D.RD.T. I! 

t H ) Solder lug jpSh 

§|jr?J $2.00 aach UJ/ 

H- v IT 10 for *19.00 

J u 100 for *180.00 

00 


D.RS.T. LIGHTED 
ROCKER SWITCH 

115 vac lighted rocker. 
snap mounts in 

x I’m hole [ 

Orange lens 16 amp l J\l y 
contact .IrlTJ 

*1.50 

MINI-PUSH BUTTON 

S.PS T momentary 0 
normally open W 

'/*■ bushing. 

Red button ® 

354 aach Hi 

10 for *3.00 *8 

KEY ASSEMBLY 

5 KEY 

II/ 1 * 1 ”' - ■ V *1,00 each 

contains 5 single-pole normally 
open switches. Measures 44 
long. 


MAIL ORDERS TO 

PO BOX 20406 

Los Angeles. CA 90006 

TWX 5101010163 AL L ELECTRONIC 
i ASYLINK MBX 62887748 



TOLL FREE ORDERS ONLY QUANTITIES LIMITED 

1800 826 5432 MINIMUM ORDER $10.00 

(ORDER ONLY) USA: $3 00 SHIPPING 

(IN CALIFORNIA: 1-800 258-6666) FOREIGN ORDERS 
ALASKA, HAWAII INCLUDING SUFFICIENT 

OR INFORMATION SHIPPING 

(213)380 8000 NOC.O.D.! CALIF RES ADD 6' ?% 


" *1.25 aach 

contains 6 single-pole normally 
open switches. Measures 4 V4 
long 

METAL OXIDE n 
VARISTOR W 

Popular GE # 130LA10A J / 

varistor. 4% ' diameter I I 

*1.25 aach II j 
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110 REM DIGITAL PRE0l€NCV READOUT B* M3NHL 3^W 
120 M#INT CHRf(l*7> 

no INPUT -BANP MHZ B INPUT-MOPE <0*CW 1*>SBN. 2-SSBR)*.* 

140 IF H-U TMEM N»- CW" 

150 IF fl-1 THEM Mf-SW 
160 IF M-2 THEM nf--SSB»' 

170 REM * R*»D D FACTORS BELOW APPLV TO W3NML AROOSV ONLV 

100 IF F-3.5 THEN K»-.1 D«-.B 

no IF 9»7 THEM K»-.4 d»-.b 

200 IF B-10 THEN K«-10.B D*“.8 

.10 IF B«!4 THEN X--.4 D».8 

220 IF F»21 THEN K--I0.4 D-.8 

2>0 IF B-20 THEN K—11.3 D-.8 

240 IF B-23.5 Then K—11.8 D-.9 

.50 IF B-29 THEN K—11.6 D-.0 

260 IF B-23.5 THEN K —11.5 D-.8 

270 IF M-l THEN D-0 

290 IF M*2 THEN D«4.25*D 

no E-5000 REM HROUSV PTO FREO KHZ NT LOW PhmDEDGE 
300 PRINT CHR*< 147> 

310 P0KE56589-0 
?C0 PQKE56590 1 

330 POKE56582 2 PQKE563830 P0*E56591.16 
340 P0KE36591.'I 
*0 P0»E56 27.255 P3KE56326. 25? 

60 IF PEEK<56577i>127THEN 360 
;-70 H-PEE*-<56327* L*PEEK<56326) 

380 P0KE56335-16 
' 399 P0*-£56335 33 

4U0 M*256*< 255-H >♦253-L 
*10 IF H :27t9 THEM N*N**5* J* 

420 F*.0P:229754M-E«1000*!«»>*1 
4i0 PP1NT CHRS* 19) PF1MTFPE0 
440 F-104F 

450 IF F-INT<FK.5 THEM 470 

460 F «F*l 

470 F»JNTCF)/10 

480 IF fi. 10000 Find F^4000 THEM 560 
490 IF F-INT<F)<>0THEM 520 
500 PR1NTF. PPJNT r.MP*'157) 

510 PRINT .O' PR1MT Mf GOTO 530 

520 PRINTF. PRINT rtf 

530 GET C* IF rg. C HPt<133) THEN 120 

540 IF PEEK'56577)<128 THEN540 

558 GOTO360 

560 PRINT CHRSC29). 

570 OOTO 490 

READV. 


fig. 5. C-64 program for digital frequency readout. 


420 F = E .08322975*N + 1000'B + K + D 
The TS520 VFO tunes from 5.5 to 4.9 MHz, so the 
value of E in line 290 becomes 5500. The FT101 VFO 
tunes from 9.2 to 8.7 MHz, so E for this rig is 9200. 

Since 9200/16 = 575, the FT101 pushes the com 
puter past its upper frequency limit. This is where the 
previously mentioned aliasing effect comes to the 
rescue: the increasing rate at which pulses are missed 
causes the timer to slow down in exact proportion to 
the frequency excess. It turns out that correct results 
are obtained if the count is subtracted from 2 x 
65536 = 131,072. Thus, line 410 should be changed 
to read: 410 N = 131072-N 
Rigs that have provision for 160 meters require the 
insertion of a correction-factor line for that band in the 
block between lines 170 and 270. For the TS520, B 
should equal 1.8, and for the FT101, B should equal 
1.5. Line 200 may of course be omitted for rigs which 
do not have a 10-MHz band. 

Both the TS520 and FT101 have external access to 
the VFO. The TS520 VFO buffer is available through 
a 2:1 resistive divider at the VFO phone plug connec¬ 
tor, and through direct connection at Pin 1 of the EXT 
VFO socket. The former connection is preferable if 
enough signal is obtained to drive the prescaler. The 
FT101 VFO is available at Pins 6 or 7 of the EXT VFO 
socket. 


The program in fig. 5 will accommodate oscillator 
frequencies from about 2.7 to 8 MHz. Frequencies be¬ 
low 2.7 MHz can be handled if line 410 is omitted. 

final comments 

The most likely causes for failure of the system to 
operate are typing errors in the program or a problem 
in the prescaler. If the latter is running, it should be 
possible to hear harmonics at multiples of the divided 
down frequency if the receiver antenna is brought near 
the circuit board. An analog DC voltmeter will read 
about 2.5 volts when connected to Pin 12 of the 74197. 
Some experimentation with preamplifier base resistor 
and input coupling capacitor values may be necessary 
if the VFO output is very low. 

One very quickly becomes addicted to the circuit, 
to the extent that the rig is never on unless the com¬ 
puter is first fired up. It is satisfying to be able to set 
the display to 14000 kHz on a seemingly dead 20- 
meter band and have one of the beacon stations pop 
out right in the center of the audio passband. 

acknowledgements 

Thanks are due to Earle Lewis, W3JKX, Fritz Hauff, 
W3NZ, and Dick Briner, WB3GVU, for furnishing the 
Kenwood and Yaesu manuals. The photographs were 
taken by my son-in-law, Herb Hoppe, Jr. 

ham radio 


SATELLITE TELEVISION RECEIVER 
SEMIKIT 


6 • 



with dual conversion downconverter 


FEATURES: 

• Infrared remote control tuning 

• AFC, SAW filter 

• RF or video output 

• Stereo output 

• Polorator controls 

• LED channel & tuning indicators 

Install six factory assembled circuit boards to 
complete. 

SEMIKIT S300.00 

Completed downconverter add 100.00 

Completed receiver and downconverter 
add 150.00 

JAMES WALTER SATELLITE RECEIVER 

2697 Nickel. San Pablo. CA 94806 ^ 149 Tel 415-724-0587 






Garth Stonehoctcer, koryw 


winter DX season 

November through February 

constitutes the winter DX season. 
Because the D and E regions of the 
ionosphere receive less energy from 
the sun in the northern hemisphere 
during this time, less ionization occurs. 
Therefore, the daytime attenuation of 
radio signals is lower in winter than 
during the rest of the year. 

Attenuation is a result of signal 
energy being absorbed by ions in the 
D region (35-50 miles or 60-80 km) 
above the earth. The amount of ab¬ 
sorption is related to the zenith angle* 
to the sun from the points where your 
path crosses this D region. And on any 
propagation path, absorption increases 
with the number of transits of the D 
region and varies inversely with fre¬ 
quency. So in working DX, it pays to 
use the higher frequency bands to ob¬ 
tain more distance per hop (resulting 
in fewer transits) and less signal loss. 

This is why we generally think of 6, 
10, or 15 meters for DXing. But in 
winter, particularly near sunspot mini¬ 
um, we have the opportunity to work 
DX on the lower frequency bands with 
lower signal loss, day or night, than at 
any other time of the year. But you 
can't always count on it; signals travel¬ 
ing a high latitude path may be poor 
for several days at a time. This is 
known as the winter anomaly. 1 

Along with the lower signal attenua¬ 
tion, the QRN decreases as fewer local 
thunderstorms pass through your area 
and the large thunderstorm areas near 


the equator move further south, re¬ 
quiring more than one hop to get to 
us. This decreases the noise some 6-8 
dB, which is particularly noticeable on 
the 160, 80, and '10-meter bands. 

Even though ion production in the 
D, E, and lower F regions is lower, ions 
are better able to diffuse and drift up¬ 
ward along the geomagnetic field lines 
into the F region. This layer is the 
major factor in defining the maximum 
usable frequency. In winter this max¬ 
imum usable frequency rises rapidly as 
the sun rises each day, peaking just 
after noontime, then diminishing dur¬ 
ing the afternoon, evening, and 
through the night to a low value just 
before dawn the next day. The excep¬ 
tion to this situation is for locations 
nearer to the equator, where the ion¬ 
ization continues to drift and diffuse up 
during the afternoon and evening to 
become the transequatorial maximums 
described in my October, 1983 col¬ 
umn. 2 The maximum usable frequency 
peak reached each day and the depth 
of the predawn minimum frequency of 
the next morning are related to the 
solar flux of the day. The higher the 
flux that day, the higher the frequency 
peak and the lower the dip the next 
morning. 

Another advantage during the winter 
season is that the geomagnetic field is 
least disturbed during November and 
December. This manifests as least vari¬ 
ation of the magnitude and direction 
of the geomagnetic field lines in an 
hour's time. This translates into fewer 
periods of QSB during these months. 


last-minute forecast 

The first and second weeks of 
November are expected to favor the 
higher HF bands, 10 through 30 
meters. The solar flux is expected to 
be higher at this time of the month and 
result in higher MUFs. If the geomag¬ 
netic field is also disturbed at this time 
then transequatorial propagation on 
southern paths should also be ex¬ 
pected. More hours of darkness, less 
QRN, and stable signal conditions give 
an edge to the lower bands for east- 
west and northern DX contacts this 
time of year. The lower HF bands are 
expected to be best the last two weeks 
of the month. You can update this 
forecast daily by listening to the time 
and frequency radio station, WWV, on 
2.5, 5, 10, 15, and 20 MHz at 18 min¬ 
utes after each hour. When the solar 
flux, as announced, is below 75 and 
the geomagnetic A is less than 15 or 
K is less than 4 the lower bands should 
be best. If the geophysical indices are 
higher, consider using the higher HF 
bands instead. 

The Taurids meteor showers will 
occur from October 26 to November 
22, with a maximum count of ten per 
hour from the 3rd through the 10th of 
November. Lunar perigee is on the 
12th, and a full moon falls on the 27th. 
A total (totality of 1 minute 59 seconds 
duration) eclipse of the sun is calcu¬ 
lated to be visible on November 12th 
way down in the Antarctic regions. It 
starts south of Africa at 1209 UT and 
moves to the tip of South America, 
ending at 1612 UT. The bands open to 
Antarctica on the accompanying pro¬ 
pagation chart should lower to 40 
meters and then recover during the 
above time period on eclipse day. Try 
for a contact! 

band-by-band summary 

Ten, twelve, and fifteen meters, the 
day-only DX bands, will be open from 
morning to early evening almost every 
day, and to most areas of the world. 
The openings on the higher of these 


*The Zenith angle is the angle measured from directly 
above an observer to the sun (0 degrees when the sun 
is directly overhead, 90 degrees when the sun is at the 
horizon). 
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102 114 126 138 150 162 174 186 198 210 

103 115 127 139 151 163 175 187 199 211 

104 116 128 140 152 164 176 188 200 212 

105 117 129 141 153 165 177 189 201 213 

106 118 130 142 154 166 178 190 202 214 

107 119 131 143 155 167 179 191 203 215 

108 120 132 144 156 168 180 192 204 216 

109 121 133 145 157 169 181 193 205 217 

110 122 134 146 158 170 182 194 206 218 

111 123 135 147 159 171 183 195 207 219 

112 124 136 148 160 172 184 196 208 220 


NAME 

ADDRESS_ 

CITY _ 


For literature or more information, locate 
the Reader Service number at the bottom of 
the ad, circle the appropriate number on 
this card, affix postage and send to us 
We II hustle your name and address to the 
companies you re interested in 


221 233 245 257 269 281 293 305 317 329 341 

222 234 246 258 270 282 294 306 318 330 342 

223 235 247 259 271 283 295 307 319 331 343 

224 236 248 260 272 284 296 308 320 332 344 

225 237 249 261 273 285 297 309 321 333 345 

226 238 250 262 274 286 298 310 322 334 346 

227 239 251 263 275 287 299 311 323 335 347 

228 240 252 264 276 288 300 312 324 336 348 

229 241 253 265 277 289 301 313 325 337 349 

230 242 254 266 278 290 302 314 326 338 350 

231 243 255 267 279 291 303 315 327 339 

232 244 256 268 280 292 304 316 328 340 


Limit 15 inquiries per request 
CALL _ 


_STATE_ZIP 


Please use before December 31,1985 
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The italicized numbers signify the bands to try during the transition and early morning hours, while the standard type provides the MUF during “normal” hours. 
*Look at next higher band for possible openings. „ 
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ICOM R71-751-R7000* COMPUTER INTERFACE 




u.i.'Ltri < 
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R\ 





MICROCOMPUTER ELECTRONICS COPORATION NOW OFFERS 
THE M.E.C. 71« COMPUTER CONTROL INTERFACE THAT WILL 
CONTROL AND EXPAND THE CAPABILITY OF THE ICOM R71A 


M M •? KPMK train M 

• ••10 fMOTK* 14 M 

• a»io mtt uib 

•«•«•> (MMMNl *| 

CNMMKl rtfMIK* I Ml II 


j«r u ' " R&'l 

;:3ti! 


MAIN MENU Control center tor 
entire system Showing 24HR 
UTC time, radio treq. & mode 
memory CH. treq, mode plus ID 
functions tor your selection 



32 CH RADIO MEMORY Show 
mg Ireq to 10 Hz, mode, filter 
w/n Load/change any memory, 
mode, tiller direct from key¬ 
board and print command 


Easy to use. No computer knowledge 
needed, automatic program loading No 
disk or tape required (except for aux 
memory storage) 

Menu driven to aid user at each step. 
No radio modification necessary (ICOM 
EX309 — not supplied — required) 
AUTO LOG Allows logging of radio freq, 
mode and time by press of a key 
UNLIMITED STORAGE via computer 
disk or tape (store 705 CH per disk side) 
Let your imagination run wild. 

Software update. As new software is 
developed MEC will make it available to 
owner subscribers 


AUXILIARY MEMORY Show 
mg page l ol 47 pages each 
having 15 memories Freq, 
mode. UTC time and room lor 
your notes Auto log feature 
allows instanl logging ol 
receiver Ireq. mode, lime 

HARD COPY via computer printer of all 
memory channels 
KEYBOARD memory loading. 


Price to be announced - CALL. 
Available Fall 85. Dealer inquiries 
invited. 

EEB is the exclusive distributor for 
Microcomputer Electronics Corp.'s 
product worldwide. Address all in¬ 
quiries to EEB. 

EEB Is an authorized ICOM dealer and 
service center Buy with confidence. 


GET ALL THE DETAILS. WRITE OR CALL EEB TODAY 


EEB 


Prices & specs subject to change 
Shipping charges not included 
Returns subject to 20% restock charge 
Free catalog in USA; all others 3 IRC's 


ORDER TOLL FREE 800-368-3270 
Tech Info - VA orders 703-938 3350 

ELECTRONIC EQUIPMENT BANK 
516 Mill Street NE 
Vienna. VA 22180 USA 


✓ 150 



GUS BROWNING, W4BPD’s 

DX’ERS MAGAZINE 


also prints high quality QSLs and other related items, 
today lor a free sample ol his QSLs and DX'ERS MAGAZINE. 

Gus Browning, W4BPD • P0 Drawer 405 • Cordova, SC 29039 


For over 17 years. Gus's DX ERS MAGAZINE has 
brought thousands of DX'ERS worldwide, timely, 
pertinent information on when and where to find 
those elusive DX stations 

Gus's personable, chatty writing style and his years 
ot DX operating experience makes the DX'ERS 
MAGAZINE a unique publication One year $14 00 
USA. Canada & Mexico 


bands will be shorter, occur closer to 
local noon, and provide paths mainly 
to the southern hemisphere with a 
possibility of transequatorial openings. 

Twenty, thirty, and forty meters are 
both day and night bands. Twenty is 
the maximum usable band for DX in 
the northern directions these days 
during the daytime, then teams up 
with 30 meters to fill in through the 
night for the day-only bands. Forty 
meters becomes the main over-the- 
pole DX daytime band, with some 
hours covered by 30. This path may be 
affected by anomalous absorption dur¬ 
ing a few days of the month. 

Eighty and one-sixty meters, the night- 
only DX bands, will exhibit short-skip 
propagation during daylight hours, 
then lengthen for DX at dusk. These 
bands follow the darkness path, open¬ 
ing to the east just before your sunset, 
swinging more to the north-south near 
midnight, and ending up in the Pacific 
areas during the hour or so before 
dawn. Eighty is the maximum usable 
band for some night hours now dur¬ 
ing sunspot minimum; consequently, 
signal strength and signal quality can 
be expected to improve. One-sixty 
may also be better. Remember the DX 
windows of 3790-3800, 1825-1830, and 
1850 1855 kHz. 

references 

1. Garth Stonehocker. K0RYW, "DX Forecaster,” ham 
radio. Decermber, 1984 page 63. 

2 Garth Stonehocker. K0RYW, "DX Forecaster," ham 
radio . October, 1983, page 92. 
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Crystal 
,t Filters 


lor KENWOOD TS830. TS930. TS940 


Ouf lifters have received universal praise As famous con 
tester Vf IBMV wrole recently in Radiosponmg s review 
Kenwood titters are great Out B pole Fox tango titters are 
Defter i have put a pen in my 930 and the improvement »s 

Holistic 

FOX TANGO MATCHED PAIR FILTER KITS 
2 1KH; lor SSB 400HZ lor CW S139 m 

SSB and CW (4 filters) SPECIAL S?S0 

Kits include detailed instructions and an needed pads 
Specify bandwidth* and Kenwood Model when ordering 
FOX TANGO titters equal or exceed the claims Of imitators 
Why fish O'sappomimenP Gel the real thing' 

SHIPPING S3 US. Ji> A*r (US h Canada). StO Huwhete 
Order by man Of phone • V/SA MC Ol COD acceoted 
As* About Our filters For Many Other Rig s 

FOX-TANGO Conp. 

Box 15944. W. Palm Bch, FL 33416 
Telephone: (305) 683-9587 ^ i«7 
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The "Flying Horse" 
has a great new look! 

It's the biggest change In Callbook history! 
Now there are 3 new Callbooks (or 1986. 

The North American Callbook lists the 
amateurs in all countries In North America 
plus those In Hawaii and the U.S. possessions. 

The International Callbook lists the calls, 
names, and address Information for licensed 
amateurs In all countries outside North 
America. Coverage Includes Europe, Asia, 
Africa, South America, and the Pacific area 
(exclusive of Hawaii and the U.S. posses¬ 
sions). 

The Callbook Supplement Is a whole new 
Idea in Callbook updates. Published June 1, 
1986, this Supplement will Include all the 
activity for both the North American and 
International Callbooks for the preceding 
6 months. 

Publication date for the 1986 Callbooks is 
December 1, 198S. See your dealer or order 
now directly from the publisher. 


□ North American Callbook 

Incl. shipping within USA S2S.00 

Incl. shipping to foreign countries 27.60 

□ International Callbook 

incl. shipping within USA $24.00 

Incl. shipping to foreign countries 26.60 

p Callbook Supplement, published June 1st 
Incl. shipping within USA $13.00 

Incl. shipping to foreign countries 14.00 

SPECIAL OFFER 

□ Both N.A. & international Callbooks 

Incl. shipping within USA $45.00 

incl. shipping to foreign countries 53.50 


Illinois residents please add 6'/<% sales tax. 
All payments must be In U.S. funds. 

RADIO AMATEUR III I 

callbook inc 

Dept. F 

jejfcvjT 925 Sherwood Dr. # Box 24 7 
Lake Bluff, IL 60044, USA 


Tel: (312) 234-6600 
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a scanner for 

CB to 10-meter conversions 


Diode matrix replaces 
40-position selector switch 

There have been many articles on CB-to-10 meter 
conversion projects over the last few years, one of 
which was an excellent article by MacFarquhar and 
Grant 1 in which they described the steps necessary to 
convert a Citizens Band AM radio to an FM transceiver 
operating on 10 meters. In this article, we show how 
to replace their 40-position channel selector switch 
with some digital logic that adds the ability to scan 
up to 20 channels. In addition, we described a way to 
obtain a 100 kHz offset for repeater work without us¬ 
ing a second crystal. All the other features of Mac¬ 
Farquhar and Grant's original modification are 
preserved. 

If you already have a converted CB, enough infor¬ 
mation is provided here to build the scanner; if you're 
starting the project from scratch, the MacFarquhar and 
Grant article will be necessary.* 

circuit description 

Since the CB was designed for mobile operation, 
the converted radio must use a mobile power source 
or operate from a 13.8 volt DC power supply. Power 
supplies are available commercially at surplus stores, 
and many excellent articles on building your own have 
been published. 


•Reprints are available from ham radio, Greenville, New Hampshire 03048, for 
$3.00 each. 


Rather than build a separate + 5 volt supply for the 
scanner, we borrowed a few mA from the + 5 volt 
supply in the CB. Low-power components were select¬ 
ed to minimize the load on the existing CB radio power 
supply. 

The scanner and control circuit requires only six in¬ 
tegrated circuits and can be built on a 3 x 3 inch (7.6 
x 7.6 cm) card. A diode encoder is used to program 
the operating frequencies. This gives the advantage 
of being able to select any of ten frequencies and more 
importantly, gives one a choice of crystals (frequency) 
to use. 

A schematic diagram of the scanner section is 
shown in fig. 1. U1 is a decade counter with a built-in 
binary to decimal decoder. The outputs feed the diode 
encoder and indicator LEDs. The input to U1 comes 
from oscillator U2 (in the scan mode) or flip-flop U3A 
(in the single step mode). The other half of U3 is used 
to offset the frequency by 10 kHz. The frequency of 
the original CB is controlled by a Phase Locked Loop 
integrated circuit, or PLL 1C. The diode encoder con¬ 
verts the ten decimal outputs from U1 to four control 
inputs to the PLL. The four control inputs cause the 
PLL to change its output frequency and the receive/ 
transmit frequency of the radio. U4A is used to moni¬ 
tor the squelch of the radio and stop the scan when 
a signal breaks the squelch. 

A type 555 oscillator (U2) is used to provide a scan 
step to the counter. The 7555 is a CMOS version of 
the 555 timer; its operation is identical except that the 
7555 draws much less current. Radio Shack carries a 
TLC-555 which is also low current. 

By Robert K. Baker, W2FMY, 263 Washington 
Avenue, Saugerties, New York 12477, and Gary 
Bischoff KB2GA, 1358 Charles Hommel Road, 
Saugerties, New York 12 477 
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The oscillator is cut off by grounding pin 4 or 5. Pin 
5 is connected to S3, the SCAN/LOCK switch. Pin 4 is 
controlled by U4A, a comparator. When the radio re¬ 
ceives a signal that breaks the squelch, the voltage 
at Q120 collector goes up, forcing the output of U4A 
low, stopping the oscillator. The other half of U4 is 
used to drive a "busy" light for visual indication when 
a signal is present. 

The diodes at the input to the counter form an OR 
circuit so that inputs to either diode will step the 
counter. U3A is a debouncer for the STEP switch, 
which should be a push button or spring loaded tog¬ 
gle. U3A is used on an R-S flip-flop — even though 
it is a D-type device — by wiring the switch contacts 
directly into the Reset and Set inputs. 

If S2 is closed, the output of U3B will be held in 
RESET state, forcing a logic zero to PLL control pin 
PO. Frequency coverage will be ten "even" frequen¬ 
cies — 29.50, 29.52 through 29.68 MHz. If S2 is open, 
U3B will be toggled by the end carry from the counter 
each time the counter counts ten pulses or wraps 
around. When the output of U3B is high, frequency 
coverage is shifted up 10 kHz to cover the "odd" fre¬ 
quencies of 29.51, 29.53 through 29.69. The circuit will 
alternately scan the even then odd channels while S2 
is open. When the frequency is shifted up, the high 
level at U3 pin 9 turns Q11 on, lighting the +10 kHz 
LED. 

The ten outputs from the CD4017 counter drive 10 
LEDS in addition to feeding the encoder. Q1 through 
Q10 (and Q11) can be almost any general purpose NPN 
small signal transistor such as a 2N2222 or 2N3904. 
The 4.7 kilohm base resistors were chosen to provide 
about 1 mA of base current, which allows practically 
any transistor to be used. Note that there is only one 
dropping resistor (IK) used for the ten LEDs since only 
one LED is on at a time. The current for the LEDs 
comes from the 13.8 volt source. 

A diode encoder is used to convert from a decimal 
number to the digital data required by the CB PLL chip 
to select different frequencies. Figure 2 shows the en¬ 
coder used with our selected output frequencies and 
crystal frequency. 

Figure 3 shows a transmit offset circuit that can be 
added to obtain the -100 kHz offset required for 
repeater access. Two boards were built using the crys¬ 
tal switching scheme described by MacFarquhar and 
Grant. They worked fine, but the price of the 10.795 
MHz crystal exceeded the price of the CB board. A 
simple circuit was therefore developed to make use 
of the existing counter U1 when working through a 
repeater. The circuit (fig. 3) consists of two cascaded 
timer circuits, where U5 is a one-shot enable for oscil¬ 
lator U6. When the microphone PTT switch is depress¬ 
ed, the voltage on the CB point 14 goes positive and 


is inverted by Q13. The resulting negative shift at the 
collector of Q13 is coupled via the 470 pF capacitor 
to a diode gate and to the input of U5. The negative 
spike at pin 2 triggers U5, allowing oscillator U6 to 
send five pulses to the CD4017 clock input via the 
diode, which becomes the third leg of the existing OR 
circuit. When the PTT switch is released, the negative 
going level change at CB point 14 is coupled through 
the 0.01 microfarad capacitor to the input of U5 and 
another string of five pulses .is sent to the 4017 
counter. The circuit is disabled for simplex operation 
by grounding pin 4 of U5. 

The pulse rate of U6 is about 240 microseconds. It 
is enabled for about 1 millisecond by U5. The time that 
U5 enables U6 must be set carefully. When the entire 
scanner is operating, the pulse width of U5 can be 
trimmed by selecting the proper value for Rx- Use a 
potentiometer or a decade box and lower the value 
of R x until four pulses are output from U6. The pulses 
can be counted by using the PTT switch and observ¬ 
ing the LEDs. Note the value at which the pulses 
change from five to four. Raise the value of Rx until 
six pulses are observed. Note this value and install a 
fixed resistor for Rx that is about halfway between 
these two values. If the 0.005 n F capacitor is accurate 
Rx should be around 150 kilohm. A mylar capacitor 
should be used in this circuit. 

frequency and crystal selection 

The following explanation is provided to explain fre¬ 
quency control and how to use an available crystal. 
The CB Phase Locked Loop (PLL) was designed to 
operate in the range of 2.24 to 2.68 MHz. Attempting 
to operate the PLL outside this design range may re¬ 
quire modification of the PLL lowpass filter. 3 - 4 

The present ARRL 10-meter FM band plan covers 
the range of 29.50 to 29.70 MHz. The national calling 
frequency is 29.60 MHz (similar to 146.52 on 2 meters). 
Repeater outputs are on 29.62, 29.64, 29.66, and 
29.68, with their inputs 100 kHz lower on 29.52 
through 29.58. 29.50 is used as another simplex fre¬ 
quency. The CD4017 decade counter forms the heart 
of the scanner and gives us access to all ten frequen¬ 
cies. The ten additional frequencies are obtained by 
using a flip-flop to program the low order bit on the 
CB's PLL. The ten "odd" frequencies are presently 
all simplex frequencies. 

To see how a crystal is chosen, we start at the re¬ 
quired output frequency and work backward. If, for 
example, 29.6 MHz is the output frequency selected, 
the PLL VCO is mixed with a 10.695 MHz crystal oscil¬ 
lator to generate the transmit frequency. Our 29.6 MHz 
target requires that the VCO operates at 29.60 + 
10.695 or 40.295 MHz. This in turn is mixed with the 
third harmonic of another crystal oscillator (Q105 on 
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HF Ft\uipment 

Regular SALE 

1C 735 Hf transceiver/SW rcvr/mic 

849 00 749” 

PS 55 External power supply. 

160 00 144” 

AT-150 Automatic antenna tuner .. 

349 00 314” 

FI 32 500 Hz CW filter. 

5950 

EX-243 Electronic keyer unit. 

50 00 

IC-745 9 band xcvt w/ 1 30 MHz revr 

999.00 779” 

PS-35 Internal power supply. 

16000 144” 

EX 241 Maiker unit. 

20 00 

EX 242 FM unit. 

3900 

EX-243 Electronic keyer unit. 

50 00 

FL 45 500 Hz CW filter (1st IF). 

59 50 

FI - 54 270 Hz CW filter (1st IF). 

47 50 

FL 52A 500 Hz CW filter (2nd IF) 

96 50 89”- 

Ft 53A 250 Hz CW filter (2nd IF) 

96 50 89” 

FL44A SSB hlter (2nd IF). 

159 00 144” 

HM 10 Scanning mobile microphone 

3950 

SM 6 Desk microphone. 

39 00 

HM 12 Extra hand microphone. 

3950 

MB 12 Mobile mount. 

19 50 

I.5'3 3 ■£& = 

II Hi 
il ill 

•B II 

| m z r 

- 1 
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IC-75I 9 band xcvr/. 1 -30 MHz revr 

1399 00 1199 

PS-35 Internal power supply. 

160 00 144” 

FL-32 500 Hz CW filter (1st IF). 

59.50 

FL 63 250 Hz CW filter (1st IF). 

48 50 

FL-52A 500 Hz CW filter (2nd IF)... 

96 50 89” 

FL 53A 250 Hz CW (liter (2nd IF)... 

96 50 89” 

FL 33 AM filter. 

3150 

FI 70 2 8 kHz wide SSB filter.. 

46 50 

HM 12 Extra hand microphone. 

39 50 

SM 6 Desk microphone. 

39 00 

RC 10 External frequency controller 

3500 

MB 18 Mobile mount. 

19.50 

IC-720A 9 band xcvr •(CLOSEOUT)* 

134900 749” 

PS 15 20A external power supply 

149 00 134” 

FI 32 500 Hz CW filter. 

59 50 

FI 34 5.2 kHz AM filter. 

4950 

BC 10A Memory back up. 

8.50 

SM 5 8 pin electret desk mic. 

3900 

MB-5 Mobile mount. 

1950 


Other Accessories. 

PS-15 20A external power supply 

CP-1 Cooling fan tor PS-15. 

EX 144 Adaptor tor CF 1/PS 15_ 

PS-30 Systems p/s w/cord, 6 pin plug 
OPC Opt cord, speedy 2, 4 or 6 pm 
SP-3 External base station speaker.... 
SP-5 Remote speaker lor mobiles. 

CR 64 High stab ret xtal (745/751) 
PP-1 Speaker/patch (speedy radio) 

$M 8 Desk mic two cables. Scan. 

AT-100 100W 8-band auto antenna tuner 
AT 500 5O0W9-band auto antenna tuner 
AH 1 5-band mobile antenna w/tuner 
GC 4 World clock • (CLOSEOUT) • 


Regular SAIE 
149 00 134” 
45 00 
650 

25995 234” 
5.50 
4950 
25.00 
56 00 

139 00 129” 
69 95 

349 00 314” 
449 00 399” 
289 00 259” 
9995 79” 


HF linear amplifier Regular SALE 

IC-2KL 160 15m solid state amp w/ps 1795 00 1299 
6-meter VHF Portable Regular SALE 

1C 505 3/I0W 6m SSB/CW portable 44900 399” 
BP-10 Internal Nicad battery pack 79 50 

BP-15 AC charger. 12 50 

EX-248 FM unit. 49 50 

1C-10 Leather case. 34 95 

VHF/UHF base multi-modes Regular SALE 

1C 5510 80W 6 meter SSB/CW 699 00 599” 

EX-106 FM option. 125 00 112” 

BC-10A Memory back up. 850 

SM 2 Electret desk microphone .... 39 00 

IC-271A 25W 2m FM/SSB/CW. 699 00 569” 

AG-20 Internal preamplifier*. 56 95 

IC-271H I00W ?m fM/SSB/CW. 899 00 759” 

AG-25 Mast mounted preamplifier* 84 95 
IC471A 25W 430-450SSB/CW/FMxcvr 79900699” 
AG-1 Mast mounted preamplifier* 89 00 
IC 471H 75W 430 450 SSB/CW/tM 1099 00 969” 
AG-35 Mast mounted preamplifier* 84 95 


For a Limited time! 

With the purchase of an IC-271A/H or 
IC-471A/H get the matching PREAMP* 
for only • $1.00 Extra. 

Accessories common to 271A/H anil 471A/H 
PS-25 Internal power supply lor (A)... 99 00 89” 

PS-35 Internal power supply lor (H|... 160 00 144” 

PS-15 External powei supply. 149 00 134” 

SM-6 Desk microphone. 39 00 

EX-310 Voice synthesizer. 3995 

TS-32 CommSpec encode/decoder.... 59 95 
UT-15 Encoder/decoder interface... 1250 

UT 15S UT15S w/TS 32 installed. 7995 

VHF/UHF mobile multi-modes Regular SALE 
IC-290H 25W 2m SSB/FM TTP mic... 549 00 479” 
IC-490A 10W 430 440 SSB/FM/CW 649 00 579” 
VHF/UHF/1.2 CHr FM Regular SALE 

IC-27A Compact25W2m FMw/IlPmic 369 00 299” 
IC-27H Compact 45W 2m FMw/TTP mic 409 00 359” 
IC-37A Compact 25W 220 FM. TTP mic 449 00 299” 
IC-47A Compact 25W 440 FM. TTP mic 469 00 399” 
PS-45 Compact 8A power supply ... 112 95 99” 
UT-16/EX-388 Voice synthesizer... 2995 

SP-10 Slim line external speaker ... 2995 

IC-3200A 25W 2m/440 FMw/TTP.. . 54900 489” 

UT-23 Voice synthesizer. 29 95 

AH 32 2m/440 Dual Band antenna 32 95 

Larsen P0-K Roof mount. 20.00 

Larsen P0 TLM trunk lip mount 20 18 
Larsen PO MM Magnetic mount 1963 
1C-1271A 10W 1 2 GHz SSB/CW Base 999 00 889” 

ATV 1200 ATV interface unit . 1BA 

PS-25 Internal power supply. 99.00 89” 

EX-310 Voice synthesizer. 39 95 

UT-15S CTCSSencoder/decoder ... 7995 

1C-120 1W 1 2 GHz FM Mobile. 499 00 449” 

ML 12 12 GHz 10W amplifier. 33900 299” 

Repeaters Regular SALE 

RP 3010 440 MHz. 10W fM. xtal cont 99900 899” 
RP-1210 12GHz. 10W!M.99ch synth 119900 1089 
Duplexer 1210 1.2 GHz duplexer... 1199 00 1089 
Cabinet . 249 00 


Order Toll Free 
Use your Credit Card! 

Hand-hehl Transceivers 
Deluxe models Regular SALE 

1C 02AT for ?m. 349 00 289” 

IC-04AT tor 440 MHz 379 00 289” 

Standard models Regular SALE 

IC-2A lor 2m. 239 50 189” 

IC-2AT with UP.. 269 50 199” 

1C 3AT 220 MHz. TTP 29995 239” 
IC-4AT 440 MHz. UP 299 95 239” 


Accessories lor Deluxe models Regular 

BP-7 425mah/13 2V Nicad Pak use BC 35 67 50 
BP 8 800mah/8.4V Nicad Pak use BC 35. 62 50 

BC-35 Drop in desk charger tor all batteries 69 00 
BC-60 6 position gang charger, all batts SALE 359.95 

BC 16U Wall charger lor BP7/BP8. 10 00 

LC-11 Vinyl case. 17.95 

LC-14 Vinyl case lor Dlx using BP-7/8. 17 95 

LC-02AT Leather case for Dlx models w/BP-7/8 39.95 
Accessories lor both models Regular 

BP-2 425mah/7 2V Nicad Pak useBC35.... 3950 
BP-3 Extra Std 250 mah/8 4V Nicad Pak... 2950 

BP-4 Alkaline battery case. 12 50 

BP-5 425mah/10 8V Nicad Pak use BC35 49 50 

CA-2 Telescoping 2m antenna. 10.00 

CA 5 5/8-wave telescoping 2m antenna. 18.95 

FA 2 Extra 2m flexible antenna. 10.00 

CP 1 Cig lighter plug/cord for BP3 or Dlx.... 9 50 

DC 1 DC operation pak for standard models 17 50 

LC-2AT leather case lor standard models. 34 95 

RB I Vinyl waterproof radio bag.. . 30.00 

HH SS Handheld shoulder strap.14 95 

HM-9 Speaker microphone. 34.50 

HS10 Boom microphone/headsel. 19 50 

HS-10SA Vox unit for HS 10 & Deluxe only 19 50 

HS-10SB PTT unit for HS 10. 19 50 

ML-1 2m 2 3w in/lOw out amplifier.SALE 79.95 

SS-32M Commspec 32-tone encoder. 29.95 

Receivers Regular SALE 

R 7000 25 2000 MHz. 117V AC. 899 00 789” 

RC 12 Infrared remote controller... TBA 


R-71A 100 kHz-30 MHz 117V AC.$799 00 659” 

RC-11 Infrared remote controller... 59 95 49” 

FL 32 500 Hz CW filter . 59.50 

FI 63 250 Hz CW filter (1st IF). 48.50 

FL 44A SSB filter (2nd If 1. 159.00 144” 

EX-257 FM unit. 38 00 

EX 310 Voice synthesizer. 39.95 

CR-64 High stability oscillator xtal 56 00 

SP 3 External speaker. 49 50 

CK-70 (EX-299) 12V DC option. 9 95 

MB 12 Mobile mount.. 19 50 



HOURS • Mon. thru Fri. 9-5:30; Sat. 9-3 

Milwaukee WATS line 1 -800-558-0411 answered 
evenings until 8:00 pm Monday thru Thursday 

Please use WATS lines for Ordering 

use Regular lines for other Into and Service dept 


In Wisconsin (outside Milwaukee Metro Area) 

1 - 800 - 242-5195 


Order Toll Free: 1-800-558-0411 

AMATEUR ELECTRONIC SUPPLY £. 

4828 W. Fond du Lac Avenue; Milwaukee, Wl 53216 - Phone (414) 442-4200 

-AES BRANCH STORES- 


WICKLIFFE. Ohio 44092 
28940 Euclid Avenue 
Phone(216)585 7388 
Ohio WATS 1-800 362 0290 


ORLANDO. Fla. 32803 
621 Commonwealth Ave 
Phone (305) 894-3238 
Fla WATS 1 800 432-9424 
Outside 


CLEARWATER. Fla. 33575 
1898 Drew Street 
Phone (813) 461-4267 
No In State WATS 


SS* 1-800-321-3594 K* 1-800-327-1917 No Nationwide WATS 


LAS VEGAS. Nev. 89106 
1072 N Rancho Drive 
Phone(702)647 3114 
No In State WATS 

2“l 5 l e 1-800-634-6227 


Associate Store 

CHICAGO. Illinois 60630 
ERICKSON COMMUNICATIONS 
5456 N Milwaukee Avenue 
Phone(312)6315181 

1-800-621-5802 












































































































1 



5 ENCODER 
■ 6 

■ 7 
8 

■ 9 


m OPEN-SCAN 
CLOSED-LOCK 


SOUELCH ,, 

QIZO 7 

COLLECTOR ■* -« 

ON CYBERNET 
BOARD 


SCAN + 1.3V 
BUSY + 004V 


|srfPfroccLf) 

-TL CARRY OUT (9-+0) 




4LL RESISTORS ARE 1/4 WATT, 5% 
01-011 ARE GENERAL PURPOSE SMALL 
SIGNAL NPN 

ALL +5V IS "TAKEN" FROM PLL, PIN I 
+ 13.BV WORST CASE LOAD IS 2.3mA 

+ 5V 

< IQOk OPEN-ALT SCAN 

< J3-S CLOSED-NORM 


TO PLL LO-ORD Jl ' 4 

BIT (PIN 15) <•- (4— 

-NORMAL 
+ UP 10 kHz 


Oil ik J3 ' 4 Y£L 

— 0 ,IS » 


All realatora are 1/4 watt, 5 percent 
Q1-Q11 ere general purpote email t/gnel NPN 
All +5V la teken from PLL, Pin 1 
Wont case load la 2.8 mA 


fig. 1. The scanner section only requires a few ICs. 


the CB). The difference frequency is filtered and 
applied to the PLL. This frequency must fall in the 
range of 2.24 to 2.68 MHz. 

When we started this project, we had about a dozen 
crystals left over from an earlier 10-meter club project. 
These crystals were marked 12.61333 MHz and had 
been ordered for a PLL using a reference frequency 
of 5 kHz rather than 10 kHz. The scheme we used re¬ 
quired the crystal to operate up or down one third of 
a 5 kHz step or 1.67 kHz. We found the oscillator 
(Q105) more agreeable to being "rubbered" up than 
down, and had no trouble reaching 12.615 MHz. This 
frequency would have resulted in having to shift down 
to 10 kHz from 29.7 to reach 29.69 and not being able 
to use 29.50, which was clearly not desirable. By re¬ 
ducing Cl 18 to 15 pF we were able to move the fre¬ 


quency up to 12.61833 MHz. Two units were built with 
crystals of 12.61833 MHz and they worked fine with 
the original value of Cl 18. 

The crystal's third harmonic of 37.855 MHz, when 
subtracted from the VCO frequency of 40.295 MHz, 
yields a difference of 2.44 MHz. To match at the 10 
kHz PLL reference frequency, the PLL divider must 
divide by 244. The divide number is controlled by 
applying logic levels to the P0-P8 inputs of the PLL. 
Note that the PLL chip has internal pull-down resistors 
on these inputs. An open circuit is a logic zero, and 
a logic 1 is obtained by pulling an input up toward + 5 
volts. 

We can develop a truth table based upon our choice 
of crystal. The P inputs of the PLL have binary 
"weights" with P0 having a value of 1, PI having a 
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table 1. Truth table. 












desired 












frequency 

VCO F 

mixer F* 



PLL program pin values 



(MHz) 

(MHz) 

(MHz) 

divider** 

P8 P7 P€ 

P5 

P4 

P3 

P2 

PI 

P0 

29.50 

40.195 

2.3400 

234 

0 

1 

1 

0 

1 

0 

1 

0 

29.51 

40.205 

2.3500 

235 

0 

1 

1 

0 

1 

0 

1 

1 

29.52 

40.215 

2.3600 

236 

0 

1 

1 

0 

1 

1 

0 

0 

29.53 

40.225 

2.3700 

237 

0 

1 

1 

0 

1 

1 

0 

1 

29.54 

40.235 

2.3800 

238 

0 

1 

1 

0 

1 

1 

1 

0 

29.55 

40.245 

2.3900 

239 

0 

1 

1 

0 

1 

1 

1 

1 

29.56 

40.255 

2.4000 

240 

0 

1 

1 

1 

0 

0 

0 

0 

29.57 

40.265 

2.4100 

241 

0 

1 

1 

1 

0 

0 

0 

1 

29.58 

40.275 

2.4200 

242 

0 

1 

1 

1 

0 

0 

1 

0 

29.59 

40.285 

2.4300 

243 

0 

1 

1 

1 

0 

0 

1 

1 

29.60 

40.295 

2.4400 

244 

0 

1 

1 

1 

0 

1 

0 

0 

29.61 

40.305 

2.4500 

245 

0 

1 

1 

1 

0 

1 

0 

1 

29.62 

40.315 

2.4600 

246 

0 

1 

1 

1 

0 

1 

1 

0 

29.63 

40.325 

2.4700 

247 

0 

1 

1 

1 

0 

1 

1 

1 

29.64 

40.335 

2.4800 

248 

0 

1 

1 

1 

1 

0 

0 

0 

29.65 

40.345 

2.4900 

249 

0 

1 

1 

1 

1 

0 

0 

1 

29.66 

40.355 

2.5000 

250 

0 

1 

1 

1 

1 

0 

1 

0 

29.67 

40.365 

2.5100 

251 

0 

1 

1 

1 

1 

0 

1 

1 

29.68 

40.375 

2.5200 

252 

0 

1 

1 

1 

1 

1 

0 

0 

29.69 

40.385 

2.5300 

253 

0 

1 

1 

1 

1 

1 

0 

1 






1 = 

logic one ( + 5) 









0 = 

logic zero (ground) 



Note 1: Q105 oscillator 12.61833 MHz new crystal. 











Note 2: Oscillator x 3 = 

37.85499 MHz. 











*2.680 maximum, 2.240 minimum. 











. , (Four + 

10.695) - (3 oscillator) MHz 










* divider = — — 

--- 

— 











10 MHz 












value of 2 and so on up to P8 with a value of 256. The 
frequency choice of 29.50 to 29.68 MHz works out so 
that P8 is always zero (floating), and the P5, P6, and 
P7 inputs are always logic 1, which we tied up to + 5. 
To cover the desired frequencies, we need control only 
four inputs, PI through P4. Since we have shown that 
the "divide by" number for 29.60 MHz is 244 and we 
are spacing our steps 20 kHz, it follows that 29.62 MHz 
would require two 10 kHz counts higher on 246. From 
the information that we now have, the truth table 
shown in table 1 has been developed. 

Examination of the table reveals that the P0 input 
is a logic zero for all of the "standard" 10-meter FM 
channels, which happen to be represented by even 
numbers. Switching the P0 input to 1 ( +) shifts the 
PLL up 10 kHz to ten "in between" frequencies which 
are odd numbers — 29.51, 29.53, 29.55, etc. 

Table 1 also shows the frequencies at the VCO out¬ 
put and the mixer output. Note that the mixer fre¬ 
quency must fall in the range of 2.24 to 2.68 MHz for 
the PLL to operate correctly. Table 1 was derived from 
a spreadsheet program that does the mathematics in¬ 
volved with the crystal selection and frequency genera¬ 
tion.t To check on the usability of a crystal, the user 
enters the crystal frequency and the highest output 
frequency desired; the program calculates the VCO 


output frequency, the mixer output frequency, the 
divider necessary to match the 10 kHz input to the 
PLL, and the PLL program pin values. The spread 
sheet is useful for demonstrating what is happening 
in the circuit as well as for crystal and frequency 
selection. 

To build the encoder, replace each + in the truth 
table with a diode. No diodes are needed for the - 
points on the table because of the pull-down resistors 
in the PLL. 

construction 

The first step in building this radio should be to get 
the CB working as a CB. (The referenced articles cover 
this subject in detail. 234 ) We took the additional step 
of inserting pins in the CB at the points where con¬ 
nections are to be made such as the speaker output, 
microphone input, and the volume and squelch 
potentiometers. 

In addition to making the board easy to remove, we 
can interchange boards when problems arise. We 
found that the extra work was beneficial. 


tA copy of the spread sheet, written in Lotus 123 and VisiCalc for an IBM 
PC and compatibles, or in VisiCalc for Apples, is available from the authors. 
Send an SASE for information. 
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The board used for the modification was made by 
Cybernet when the CB craze was in full swing. 
Cybernet manufactured these boards for several 
manufacturers such as Hy-Gain, Kraco, and others. 

We found some CB boards with wrong value com¬ 
ponents. If the phase locked loop can not be made 
to lock by adjusting the VCO coil slug, check the value 
of R103 in the VCO circuit. The correct value is 1.5K, 
not3.3K. Also, C101, which is buried in wax, should 
be 18 pF. (Some had a purple mark and measured 22 
pF. If C101 is black, it's OK. This is apparently a pro¬ 
duction change that works on 27 MHz but doesn't 
work on the high end of 10 meters.) 

We had a severe birdie problem on all 20 channels 
during tune-up of one of the first conversions that we 
built. The birdie was apparently caused by the 10.695 
offset oscillator's being off in frequency. To prevent 
problems when the radio is being tuned up, all three 
oscillators must operate at the correct frequency. 
Radio Shack carries 3-10 pF trimmers (catalog No. 
272-1338) that fit directly in the board; they are useful 
for adjusting the oscillators. Start with the 10.24 MHz 
reference oscillator. Loosely couple a frequency count¬ 
er to the collector of transistor Q104. If the frequency 
is off, install a trimmer in location CT103 and try to 
move the frequency. C178 may have to be changed 
from 56 pF to a 39 or 43 pF capacitor. Set the fre¬ 
quency to exactly 10.24 MHz. To adjust the 10.695 
MHz offset oscillator, connect the frequency counter 
to the emitter of Q109. Since the oscillator is not buf¬ 
fered, any appreciable capacitive loading will pull the 
oscillator frequency. We used a 10 to 1, low capacity 
oscilloscope probe to connect the counter. Install a 
trimmer in location CT102, and change C127 to a lower 
value. Adjust the CT102 for 10.695 MHz out with the 
transmitter keyed. Next connect the frequency counter 
to the dummy load at the output. Set up the P0-P8 
PLL inputs to a known value such as 29.60 MHz and 
tune CT101 for the correct output, again with the 


transmitter keyed. If Cl 18 must be changed, use the 
largest value that will permit CT101 to bring the 
oscillator to the desired frequency. This will make 
CT101 much less critical to adjust. 
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fig. 3. Digital 100 kHz transmit offset circuit. 
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The monthly magazine with a natural blending of two 
popular hobbies — Ham Radio and Computers 
* Articles on Ham Radio & Most Personal Computers 
* Hardware & Software Reviews 
* Various Computer Languages 
* Construction Articles 
* Much Much More 


“...received my moneys worth with just one 
issue..." 

—J. Trenbick 

“...always stop to read CTM, even though 
most other magazines I receive (and write for) 
only get cursory examination..." 

—Fred Blechman, K6UGT 

U.S.A.SI 5.00 for 1 year 

Mexico, Canada.S25.00 

Foreign .$35.00(land) • $55.00(air) 

(U.S. funds only) 

Permanent (U.S. Subscription).$100.00 

Sample Copy .$3.50 



Circulation Manager 


1704 Sam Drive 
Birmingham. Alabama 35235 
Phone 205/854-0271 


Name _ 

Call Sign 
Address 

City _ 

Zip- 

Date_ 

Signature 


I 

I 


_State_ 

Phone _ 

e- 154 


The scanner approach described above adds a new 
dimension to the CB-10 meter conversion by providing 
a simple yet versatile circuit. The digit offset control 
also has the capability of shifting up 100 kHz as well 
as down, in case you want to use the rig as a repeater 
— one local Amateur (Bob, W2XL) answered a call 
in the repeat mode and managed to work a station in 
Mexico. 

In addition to the communication possibilities of a 
low power 10-meter FM rig, many local Amateurs use 
the radio to monitor 10 meters for isolated band open¬ 
ings. A dedicated rig eliminates the need to change 
frequency to check conditions; the radio is set up to 
monitor several repeaters. With the sunspot cycle on 
the decline, 10 meter openings are more sporadic, and 
when they occur, it's nice to know about them. 

The circuits covered in this article can be used as 
shown or they can be used as a starting point for other 
innovative designs. There are other ways of obtaining 
the correct frequencies using a scanner approach such 
as using a decade counter and an adder to go directly 
into the PLL, which would make it easy to add the 
repeater offset. That may be a subject for a future 
article. 
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THE 1986 

ARRL HANDBOOK * 

FOR THE RADIO AMATEUR 


Great gift idea for a ham friend or for yourself! 

The new 1986 ARRL HANDBOOK is chocktull of proiects. ideas, 
hints and kinks, theory and thousands of other handy things for 
your hamshack New Hems include switching power supplies, data 
and telemetry transmission, a section on con|uga!e matching by 
Walt Maxwell, data interface and Packet Radio, and remote control 
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amp power supply. ATV monitoring instruments, digital frequency 
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Unadilla Amateur Antenna Baiuns 

For 20 years, preferred by Amateur, Commercial and Military Operators 
First with built-in lightning arrester-minimizes TVI, maximizes power handling 




W2AU 1:1 & 4:1 
OniySI 7.95, UPS 

shippmq & lax included 


W2DU-HF ^ 
Only $19.95. UPS 

shtppng & lax included 


W2DU-VHF 
Only $19.95 UPS 

shipping & lax included 


W2AU Broadband Ferrite Core Baiuns 

For medium power (1000 watts RF min.) and broadband operation 3-40 MHz. 
W2AU 1:1 ~ 

*50 to 50 or 75 to 75 ohms BONUS! - 

* For dipoles. V's. beams, quads » 

W2AU 4:1 

*200 to 50 or 300 to 75 ohms 

* For high impedance antennas such as N 

folded dipoles Y ' 


W2DU Non-Ferrite Very High Power Baiuns 

W2DU-HF (High Power ) 

* 1.8-30 MHz 

* 3000-9000 watts with 1:1 antenna SWR 

* 1500—5000 watts with 2:1 antenna SWR 

W 2D U -VHF (H igh Power and Extended Range) 
*30-300 MHz 

* 2000-4000 watts with 1:1 antenna SWR 

* 1 200—2400 watts with 2:1 antenna SWR 




The Dandy Dipole 

Quickly design and con¬ 
struct any of over 180 multi¬ 
band dipole variations, using 
traps Wiring tables are in¬ 
cluded to take away the 
guesswork. Also includes 
dozens of practical details 



Purchase from any of over 
300 dealers nationwide, 
or order direct 


□ Send tree catalog PC/84 

□ W2AU 1:1 &DW2AU4 1 $17.95ea. 

□ W2DU-HF & □W2DU-VHF $19 95ea 

Total Order $_ 

Tax & UPS Shipping Included 


Name 

Address 


City_ 

Phone ( 

□ AmEx 
Card # 

Valid (AmEx only) 


□ VISA □ Mastercard 


□ COD □ Check D Money Order 

To ORDER or request Iree full line catalog of 
baluns, antenna relays and antenna traps, call 

1 - 800 - 523-0027 

24 HOURS—7 DAYS A WEEK! 

NY/HI/AK/CAN residents please use coupon 
or call collect 315-437-3953, 8-5 EST 

1 week delivery tor credit card & C O D . 

2 weeks lor personal check 

60 DAY MONEY BACK GUARANTEE 

Unadilla/Reyco/Inllne 

Division ot Microwave Filter Company. Inc 

6743 Kiniie Street, E. Syracuse. N Y 13057 HR11 



Ft 


Instillation and dismantl¬ 
ing ol towira it dingirout 
and temporary guys ol sufficient 
strength and size thould be uted 
at all times when individuals ire 
climbing towira during all types ot 
installations or dismantlings. Temporary 
guys thould bo uted on the lira) I O' or tower 
during erection or dismantling. Dismantling 
can even be more dingirout tince (he condition 
ol the tower, guys, anchors, and/or roof in many 
cates it unknown 

Thi dismantling ol somo towers thould be done with 
the use ol i crene in order to minimize the possibility 
ol member, guy win. inchor. or hue failures. Uted 
towers in many cttat are not at inixptniivt at you 
may think if you an in|urid or killed 
Gat professional, experienced help end read your 
Rohn catalog or other tower minutictureri catalogs 
before erecting or dismantling any tower A contain 
lion with your local, professional lower erector would 
be vary inexpensive insurance. 


WARNING 

SAVE YOUR LIFE OR AN INJURY 


Base plates, flat roof mounts, hinged bases, 
hinged sections, etc. are not intended to support 
Ihe weight ol a single man Accidents have 
occured because individuals assume situa 
lions are sale when they are not. 
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Paid for 
By the 
Following: 

ROHN* 

P.O. Box 2000 
Peoria. IL 61656 


HOT ROD 
ANTENNA 

Achieve 1 or 2 db gain over ANY V wave 
two meter telescopic antenna The AEA 
model HR-1 Hot Rod™ antenrta was 
designed by Dr D K Reynolds (designer ol 
the IsoPole) to deliver maximum 
performance lor any hand-held transceiver 
wllh a BNC lifting 

The lactory-tuned HR-1 is 2041 shorter, 
lighter and places lar less stress in your 
hand-held connector and case II will easily 
handle over 25 waits of power, making it an 
excellent emergency base or mobile 
antenna In the collapsed position the Hoi 
Rod antenna will perform like a helical 
quarter wave 

The Hot Rod antennas can be expncted to 
make the same improvement to hand-held 
communications that the IsoPole brand 
antennas have made to base station 
operations Why pay more when Ihe best 
costs less? 

Prices and Specifications subject to 
change without notice or obligation. 

ADVANCED ELECTRONIC 
APPLICATIONS, INC. 

P.O. Box C-2160, 

Lynnwood. WA 98036 
(206) 775 7373 
Telex: 152571 AEA INTL 

A mm A Brings you the 
Break through! 
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HAM STATION 

P.O. Box 4405 
220 N. Fulton Ave. 
Evansville, IN 47710 

Stores Hours 

MONFRI 9AM • 6PM 

WARRANTY SERVICE CENTER FOR 
ICOM. YAESU, TEN-TEC 

Terms: 

Prices Do Not Include Shipping. 
Price and Availability Subject to 
Change Without Notice 
UPS COD *2 50 Per Package I 


w 

TEM-TEC 


ATDiOODSuert impact 

11)0000 

CP-100 Detest ntenice 

CAU 

CP-i mte<*aca 

18995 

MP-i McopMdi 

129 95 

VBA TOR $o*r*re 

asx 

DR-OX/DA 0S0 

85 0075 X 

P*T t Pacie Comrofer 

459 95 

PK44 

CAU 

AUNCO 

2 Mtr 4 44Q MH| Ampt**! In S«X* 

CAU 

ANTENNA SPECIALISTS (AVANTl) 

AP1S33G TMon GUu 

S3*X 

AP200 3G 220 MHZ on (ta* 

XX 

AP45C3G*50MhZ 

34 Of 

AP4505C450 MHZ 

XX 

ASTON 

RS7A 5-7 Anp 

S *9X 

RS10A75-10 Amp 

59X 

RS12A H2 Amp 

69X 

RS20A 16-20 Amo 


RS20M tMO Amp m*mr 

'MX 

RS35A2W5Amp 

’3500 

RS3SM2S-35ATp.*meif 

149 X 

RS50A'37 50 Anp 

199X 

RS5CM 3 7 50 Amp 

225 X 

BENCHER 

B v 1 BMcteBy-2 Ch^nt 

S»*9X 

ZAiABaur 

19 X 

BUTTERNUT 

HF<8 20151? 10 MU 

$'95 X 

MF3B Buntov Beam 

179 95 

12 Ml- K-f 

XX 

MF6Y 0O-1OM Venot 

11995 

'BR- 16 OS i« 0 M Raisona** 

49 X 

RMn-ii Roo* Mount <a 

49X 

STRui Raeal K« 

79 X 

mF ?v 60 40M Vercai 

M5X 

2MCV5 5't WAVE ?V Vancal 

55X 

SC-300C X512MHZ Scannr Art 

55X 

BAN 

370-16 8O10M FoN»Oe« 

$1*5 X 

AT.llO 5 8*ne Trap 0«po4e 

76 X 

AT-5& * Bare Trip Deow 

58X 

Coii Strtcft» ano Accessc* m Stott 

CALI 

CONNECT SYSTEMS 

P 11 .M « 

$47995 

P">« »«en» 

CWIW W* RtOuWl 8*» 250 5 MHZ 

32995 


cushcraft 

MUlTl-flANO 

A3 

A4 

A 7434744 

R3 Mo*y Tun*) van 
A5 80-OM v*it» 

V>*0* 

?'5W8 ?V Woe Batt 
730WB Stack sc 2I$* 

3219 Bar* ifcll TV 

AI474 

A44W 

A44^t1 

RmgoRmga' 2M6M22C450 
OSCAR twi$t 
A1U-I0T 
.AI4A20T 
IAI47-20T 
416TB 

AOP1 Pacu9> 

OAJWA 

CWi0M35i50Mm 2 
CNS20 i MOMhZ 

C7640»’4«MHJ 

CNS50 144-250 Mm: 

CN6208 i ^50 Mh: 

CN6X ’404504*; 

CN73DB Sm* As CN62O0 wVje V 
CS40' 4 Pot Sw«* 

CS20» 2 Poi $•** 


ICON 

77A/27H 2M 2SW I *5W Mob* 

3AT/4AT 220*40 H T | M 

2AT2MHT 

02AT ? Mb H T 

OUT 440 MHZ H T 

3200 Duafcart Moo* 

Dual Banc Amannas m Sko 

Supr Huge inventory : J Accessor* & Rados 



Comcxar mt^acw 4 Daocatac T#mwnij 

H£L 

P-oducts n Stoci 

HUSTLER 

Aii Analto* Amanna* * Smr* 

HY-GAiN 

TM70XS TEL Team* 

[ijwr u 3 El t '0*w- 
0X710 3040 M* Kl *• 

Memo Banors it Stoc« 

•8H T S »’0M vrtCA 
•SA^WBS »’0M vance 
•aavQ'WBS 40-iOM vamcai 
2 Mir Bam at Sioc* 

V2S V3S V4S Vartan - S*oc» 

Row mo Maaoprton« n S«c* 

snaficoM 



M X Packet Commy'i<aiO' >n $K)C» 

' 49 X UTlj Un.venai Term** U«t 

UTU-Si Dm Al Tamwtal Una 
^ ^ Vm it Oaiuta irariace 

.arge Imrartory o» Software 4 Pac Tm 

7200 P ^» ,anS “* 

8’X ION 

"OX MiiC TMCtj* Ant 

'3CX ?M-22C 2V UCtAar Art 

CAU ?U*6l 8X 2M Ant 
KOC 436-i8C»CS2 
ax 43M0CK i>CK» Ant 

Many More Antenna* «n Sloe* 

LARSEN 

Nt> 160220*50 MAG Mtt 
NLA 2770 Dual Banc MAG Mrt Am 

MFJ 

’229 intrtacaPraa Sfltowt 
*224 mtr*aca^ae SoNwte 
’228 irteHacN*ae SoNm 
989 3K* Roar indue** 1 u«#r 
949C SOW WfW »Q ^ 

9*iD XC *V M/t tuner 
20* Arterra B'dp 
*22 *eyr Bancne* Combe 

MIRAGE 

B’d6 i0i«w-P?ano 
CAU BX’6 3>i®W-P»eamc 
B21A 200WP*eamp 
.. DlOlON 101OOW 43045C MHZ 


4479 X MB-V A Tnt un-ji* *un*. 

329X 

85 00 . 

^ $7-207 Maw Sudror fyteur h T 

439 X SHUR£ 

1»X 44*0 h*lo ZDew M< 

75 X 


w 

TEN-TEC 


75i Top ef me is» 

$1179X 

Na» »’ Cow <1 

CAU 

745 Grt Co. 

’»00 

*35 Famasre Nate Xcv 

CAU 

Ttan-Yoi* jut Anpl'V 

CAU 

R7U Womc Qa» Recant 

62995 

Caneuy 22 CW ter 

13*995 

R70X Supr Scannar 

CALL 

5250 A-ysy 

525X 

1271 a Nte 1 2GhZ Ba*a R* 

CALI 

2510 Satan t« Staton 

409 95 

471AM71H 4JM50MHZ AN Mooe 

89995*4995 

259 ' 2MHT 

26995 

Z71A/271H 2V AJtmooa 

589 95.7*9 95 

28 SMUT W 

2*995 

47A 440MHZ Mobee 

399 95 

4229 2*W Tunr K4 

i*9X 

37A 220MHZ MotVe 

CAU 

ia^a Sioc* o» T*n t*c Products 

CAU 


TOKYO HY-POWER 

mUOV 3 X Amp 

I 6295 

HU5V 3 X Amp e^astet 

7SX 

HL180V 3 10-'60W Amp 

29595 

HU80V25 25-160W Amp 

259 95 

HL 20U 430-4*9 MM2 3-POW Amp 

ML 1200 4304*9 MHZ 

i»95 

10-iOOWAmc 

319 X 

HC-20X 2KW Tune 

29695 

HC 4001 W WDual Neecke Mt> 

175% 

HRA 2 2 Mtr Gtftet P-eamp. 

H99S 

MRA 7 70 CM Gastet Preamp 

"995 

WELZ 

SP 220 1 8-220 Mm 2 Pea* Mi* 

6*9 X 

SP-230 iB’SO MHZ W« Mir 

*6 95 

SP42C 1*0-525 MHZ Pmi M? 

5395 

D«ai Bmd Basa Artenna 

CAU 

ai5A Duwn, Loao D0500MMZ 

$1?X 

CT15N Same a> loova W «4FConn 

21X 

DF72S Mcoee Dupteir 

79 95 

OPED T70-E Duai Banc Antanna 

2995 

DP-SPM Maj Mrt H> adewa Anianna 

2* X 

Large Swc» y ai $wr 4 Poe* M**r* 

CAU 



FRG9600 60-90MHZ Som* 

CAU 

FRG88X hF Comnurtcaiens Rcvr 

CAU 

FTM0 Deteie ecvr 

'425X 

FT757GX Gan Co» Xcv» 

CAu 

FP7S7H0 Heavy Duty Ptw Suppry 

175X 

FC757AT Auto Art *jnr 

235X 

MM6-20 Movrt.ng Bac*tt H* 757QX 

-2*X 

FT726R Tn Banc lev* 

CAU 

ft* 26R Mocmas - $ioc« 

CAU 

MCmB 8 Des» M< 

MX 

H209RM 2M h T 5w 

29995 

F7270R 45W 2M Mobrt Fiat FTS4 

CAU 

FT77X RH Du» Barxi MotHe F-ee FTS4 

CAU 

Very ^rge Stec« o’ Rados and Actevsoras 

Ca* lor Decourt 

ROTATORS 

Alsance U "0 

S 49 95 

Aiance KJ-73 

99X 

Owe 

CaltorPnce 

MyGan CD45 

CAU 

HyGan Mar 4 

CAU 

MyGenTM 

CAU 

HyGamHD«3X 

CAU 

Aervpro KR50C 

1S5X 

K»rvPro KR5*00 

255 X 

M»vPrO AR560C 

319 X 


Send SASE for our new & 
used equipment list. 


AMEX, MC, VISA & C.O.D.s WELCOME - FREIGHT FOB EVANSVILLE 


For Orders and Price Checks Call 800 - 523-7731 


Indiana call 1-812-422-0231 
Service Dept. 1-812-422-0252 




external product detector 

improves receiver performance 


Add this circuit to 
your R390A or other 
older receivers 

This unit is a combination of an IF amplifier, high 
stability local oscillator, wide dynamic range mixer and 
a separate audio amplifier circuit for SSB and CW 
reception. A stable high-current power supply is in¬ 
cluded so that the user needs only a speaker, a length 
of RG 58/U coax and a 120 VAC source of power. 
There is no need to re-enter the receiver past the IF 
output stage. The unit itself (fig. 1) is housed in an 
aluminum shielded cabinet. 

Assembly and testing are straightforward. The only 
special equipment needed is a digital counter to set 
the oscilloscope and a 1 MHz heterodyne oscillator to 
the required frequency. 

The construction and testing of each circuit should 
be done in the following order, completing each ele¬ 
ment before proceeding to the next: 

• power supply 

• audio amplifier 

• VFO unit 

• mixer-audio preamp (combined on board 3) 

The power supply is a typical textbook assembly, 
with a three-terminal regulator. The bleeder R14 is 
used so that a constant load is placed on the power 
output at all times. To set the voltage, before AC is 
applied to the transformer, set R13 to the mid-point 
of the trimmer. Attach a voltmeter to the output point 
(at R14), apply 120 VAC to the primary of the trans¬ 
former, observe the voltage at R14 and adjust trim¬ 


mer potentiometer R13 to 12 volts. This circuit will 
need no further adjustments. 

The assembly of the audio section has several im¬ 
portant considerations. The TDA 2002 or TDA 2003 
must have a 5-square-inch (12.7-cm 2 ) heat sink. A 
piece of aluminum 2 inches (5 cm) per side and 2-1 /2 
inches (6.35 cm) long was used to sink the device. The 
sink can be grounded to the B minus (and cabinet), 
providing a current return path for power and an ade¬ 
quate sink for device heat. Each module of the working 
model was assembled on a 3 x 4 inch (7.6 x 10.6 
cm) vector board, with push-pin mounting for com¬ 
ponents and sockets for the transistors. 

Keep all leads as short as possible. The 5 PC leads 
were soldered to push pins staggered in alternate 
rows. The assembled module was speaker tested with 
an audio oscillator and an oscilloscope with satisfac¬ 
tory results. The low-frequency cut-off was about 100 
Hz and the upper range fell off after 6 kHz. 

The local oscillator was assembled on a separate 
vector board using a standard Colpitts design. Note 
that the oscillator/mixer portions are FET devices, and 
consequently are high impedance circuits. To prevent 
loading down, the circuit testing was done with 10X 
scope (probe) leads. 

frequency adjustments 

To set the center frequency to 455 kHz, first set the 
C2 capacitor to its mid-point. Set Cl, the compression 
trimmer, also to about its mid-point. Measure the oscil¬ 
lator frequency at the output end of C7 with the 
counter set to 1 MHz range. The coil, LI, should have 
a tuned resonance of 455 kHz ± 50 kHz. Adjust the slug 
in LI to a point well before it extends beyond the wind- 

By Alan Nusbaum, W6GB, 13222 Ballad Drive, 
Sun City West, Arizona 85375 
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item description 

BNC BNC male, chassis mounting 

Cl 20-100 pF trimmer 

C2 5-20 pF SFl ("butterfly") variable 
USB-LSB offset tuning 
C3 390 pF, mica, 500 volt 

C4 300 pF, mica, 500 volt 

C5 500 pF, mica, 500 volt 

C6 10 kilohm pF, ceramic, 50 volt 

C7 100 pF, ceramic, 50 volt 
C8 0.01 r»F, ceramic, 50 volt 

C9 1000 pF, ceramic, 50 volt 

CIO 5000 pF, ceramic, 50 volt 

C11 1 n F, electrolytic, 50 volt 

C12 1 fiF, electrolytic, 50 volt 

C13 50 jiF, electrolytic, 10 volt 

C14 0.01 iiF, ceramic, 100 volt 

C15 10 pF, 10 volt ceramic 

C16 10 kilohm pF, ceramic, 50 volt 

C17 IfiF, electrolytic, 25 volt 

C18 4700 fiF, electrolytic, 50 volt 

C19 470 /iF, electrolytic, 100 volt 

C20 0.1 /iF, electrolytic, 50 volt 

C21 1000 fiF, electrolytic, 50 volt 

C22 0.1 /iF, electrolytic, 25 volt 

CRB1 MDA970-1 Motorola 
Cx 5 nF, 25 volt if the leads from regulator 

causes oscillation as seen on an oscilloscope 
FI buss fuse, 1 amp, 120 VAC 


LI J.W. Miller No. 23A474RPC 

L2 1.2 mH, Miller No. 73F123AF 

L3 1.2 mH, Miller No. 73F123AF 

Q1 2N5486 Motorola 

Q2 3N201 Motorola 

Q3 2N2222 Motorola 

R1 100 kilohm, 1/2 watt 

R2 100 ohm, 1/2 watt 

R3 100 kilohm, 1/2 watt 

R4 10 kilohm, 1/2 watt 

R5 100 ohm, 1/2 watt 

R6 1.5 kilohm, 1/2 watt 

R7 100 kilohm trimmer, 1/2 watt 

R8 91 kilohm, 1/2 wan 

R9 22 kilohm, 1 12 watt 

R10 150 ohm, 1/2 watt 

R11 3.9 kilohm, 1/2 watt 

R12 270 ohm, 1/2 watt 

R13 5 kilohm trimmer, 1/2 watt 

R14 2 kilohm W.W., 5 watts 

R15 100 kilohm potentiometer, 1/2 watt 

R16 220 ohm, 1/2 watt 

R17 2.2 ohm, 1/2 watt 

R18 1 ohm, 1/2 watt 

SI DPST toggle switch 

T1 115 volt primary, 17 volt, 2 ampere secondary 
T2 455 kHz Miller No. 8812 

U1 LM317K National 

Note: All resistors 5 percent 
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SETTING A NEW STANDARD OF 
EFFICIENCY IN MODERATELY 
PRICED KILOWATT AMPLIFIERS. 


HEAVY DUTY TANK CIRCUIT 
ALLOWS PLATE EFFICIENCY OF 70% 
FROM 160 THROUGH 15 METERS. 


The Ameritron AL-80A combines the time proven economical 3-500Z with a 
redesigned heavy duty tank circuit to achieve 70% efficiency from 160 to 
15 meters. It has wide frequency coverage for MARS and other authorized 
services. Typical drive is 85 watts to give over 1000 watts PEP SSB and 850 
watts CW RF output. A new Pi-L output circuit for 80 and 160 gives full band 
coverage and exceptionally smooth tuning. 

The AL-80A will provide a signal output that is within V 2 "S" unit of the signal 
output of the most expensive amplifier on the market—and at much lower 
cost. Size: 15V2"D. x 14'W. x 8"H Weight: 52 lbs. 


NEW RCS-4 REMOTE COAX SWITCH 


The Ameritron RCS-4 Is a remote controlled coax switch 
that selects one ot tour antennas by supplying all 
control voltages through the coax teed line The elimi¬ 
nation ot a control cable results In a neat and inex¬ 
pensive installation 

The Indoor control console has bright LED antenna 
selection indicators. 

The remote relay box Is tower or mast mounted with a 
single clamp 

The RCS-4 operates from 120 VAC and covers 
frequencies from 1.8 through 30 MHz at full legal power. 


Available at your 
dealer. Send for 
a catalog ot 
the complete 

ammtiw line. 


AMEMTROM. DIVISION OF PRIME INSTRUMENTS. INC. 

9805 WALFORD AVENUE • CLEVELAND, OHIO 44102 • (216) 651-1740 


ALL BAND TRAP 
“SLOPER”ANTENNAS! 


> At 

fr 

,14 


v 


vl 


FULL COVERAGE' ALL BANOSl AUTOMA¬ 

TIC SELECTION withPROVEN Weatherproof 
iiiIii] Tr«p» 10 G« Copper weld Win! 
GROUND MOUNT SLOPERS - No Radiela 

naadadt Ground la tod ffr houat wfflsr tawcall 

Connect Top to Treat. Buiidinp*. Pole*, ate at 

ANY angle from StrelgMup to 60 degree! »or 

excellent "SLOPER” DX Antenna Gain or 
bend It anywhere you need tol 2000 Watt 
I PEP Input, me* Permanent or portable Uaa 
Inatalla in lO minute* SMALL - NEAT - 
, ALMOST INVISABLE - No one will know you 

have a Ml*Power DX Antenna Ideal For COND'Oa APART¬ 

MENTS- RESTRICTED AREAS - Pre-tunedfor 2-1 or le*a 
SWR over ALL ffanda (eacept 00-160-300kc) No adjust¬ 

ment* needed - EVER COMPLETELY ASSEMBLED with 
SO ft RG-50U Coa* feedllne and PL259 connector - Built 

in lighting <r>eilo> ready to hookupi FULL INSTRUC* 
T IONS' 

No tOBOS - 00-40-20-16-10— 1 trap 49 ft- f49 9S 

No 104OS — 40-20-15-10— 1 trap 26 ft -*4 0 95 

No I020S-20-15-10-1 trap 13 ft.-S47 OS 

Nc. 10 16 S-100-80-40-20-15-10 - 2 trap* 03 ft - *79 95 

SEND FULL PRICE FOR PPDCl IN USA (Canada la SS OO 

aitra for pottage etc) or order u*lng VISA. MASCARD • 

AMER EX** Glee Number E» Dele Ph 1-300-236.5333 
weekday* We *nip in 2-3 deytlPer Ch* 14 deyal Guaranteed 
1 yr - 10 day money back trial 

WESTERN ELECTRONICS 
Oept AH- 11 Kearney. Nebra»ka 60647 
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MICROWAVE EQUIPMENT 


RMLA - 2.3 

Single Stage. Low Noise 
Gas Fet Amplifier 
$60.00 


Optimum Transistor Noise Figure less than 5 dB 
Associated Gam Greater Than i5dB at 2 3 GH; 
Source/load must be 50*10 ohm Non Reatiive 
SMA Connectors Requires 1 5VDC Power with 
- 5VDC present when ♦ 5VDC applied Power Sup 
ply and Sequencing s nol supplied Zener Protection 
Unenclosed on 2 « 2 PC Board 

Write lor Price/Dei'V*jfy for any frequency from 1 to 6 
GH/ Also VCO s Signal Generators Detectors At 
lenuaiors Fillers. Mners and Conveners 

Price includes Shipping and insurance when paid by 
check or money order Charge or C 0 D orders 
FOB Brookfield MO 

ROENSCH MICROWAVE 

R R. 1. Box 15GB 
BROOKFIELD. MISSOURI 64628 
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R-390A HF RECEIVER 


«*; 

o « 

« • 


* 


Famous military receiver 
covers 0 5-32 Mhz AM- 
CW in 31 one Mhz lands 
using mechanical digital 
tuning 455 Khz IF. has 

__ _ lour Collins mechanical 

filters loi selectable 2 4 
8-16 Khz bandwidth 100 Khz calibrator . 8F0 No covets 
115/230 VAC 60 Hz 10 '/j* 19 * 1 6V*" 95 lbs sh <UPS 
in 2 pkgs ) UsedreparaDle $215. Chocked $335. 


9. * 


$15 

S60 
$35 
S20 
$85 

Most other 

parts available, except meters Write lor listing 

Prices FOB Lime. 0. • VISA. MASTERCARD Accepted 
Allow for Shipping • Send lor New CATALOG '85 
Address Oept HR • Phone 419/227-6573_ 


FAIR RADIO SALES 

1016 I. EUREKA - Bov 1105 - LIMA, OHIO - <5802 


Manual, partial repio 
PARTS FOR R-390A. used-checked. 
PTO/VFO assembly $40 II Collins Mtg 
Mechanical filters 2 or 4 KHZ 
8 KHZ S27 16KHZ 

Set of lour mech lillers 
Power supply less 26Z5 lubes S30 


^ 160 
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The 4S0TRQN 

ANTENNAS FROM 160-10 METERS NO COMPROMISE! 


^ 161 


Just a few comments from our satisfied customers: 


". I biva UNd your 80 14 
QujnUnjmo Bay Cuba inM 

“On January 11 and IB If 
I didn’t try tor ndjanm nu 

■Hitlmnm DUOMMIaUl 

trorkad 88 |t pBKu»rUi 
mlla bauUpnh Aur At. Colo 
■ot to# bad for wtRlooki 


ron while stationed in 
L Dept. Of The Havy ” 

a line eab contest 
> ^Bather I tried for 
~ Art total time 1 

^^Hnpuul a 8800 


“I just got my Iso 
wildest expectation! 
and wait—my sacoi 
America. Tbs dhtgn 


antenna 

“About twd^H:. 
got it out of '. 

intrigued by it arRH 
stations that it ia « 

it was hanging by a ■ 
it works seen better I 


Do 40 an the air adHfVM surpassed my 
Hy flrgft evening QsVwft 'with KBdBDC 
i was Mill HKAOUP In Columbia, South 
l site oStIO foot mast and that ia it. My 
t great. 

lexelopiag the (aotron. I ans spreading the 

B link It's a super, compact 
KA8QWr> 

ctron 8Q,and just recently 
18-Toot pole. I am really 
l trying to convince other 
I worked California whan 
a ceiling of the shack and 
■8BDF” 


WHY NOT ENJOY THEIR OPERATING PLEASURE & GIVE US A CALL. 
WE WILL LOOK FORWARD TO TALKING WITH YOU. 


SSI 95 PLUSH 7S SHIPPING ftllMI TIR tr.l 95 Plus S4 7S Shipping 
Al>-UK nmhm.ition $110 00 plus SA SO Shipt>ini( 

ASK fOR MtlCtS ON OfHIR MODUS 

• See review mOitohrf 71 1‘W4 


*40 Mf IfR 


txetuted 
Iwilron 160 


BILAL COMPANY 

S R 2. Box 62. Dept 91 
Eucha.OK 74342 PH: 918-2S3-4094 


DO YOU 
KNOW 
WHERE 
TO FIND 
REAL 

BARGAINS 


I ham GEAR 
COMPUTERS 
SOFTWARE 
SCANNERS • OPTICS 
TEST EQUIPMENT 

microwave 

satellite 

audio VISUAL 
NEW PRODUCTS 
COMPONENTS • KITS 
ANTIQUE ELECT 
PUBLICATIONS 
PLANS « SERVICfc 


on NEW and USED 

ELECTRONIC Equipment? 

You’ll Find Them 
in the Nation's No, 1 
Electronic Shopper Magazine 

NUTS & VOLTS 

Now In Our 5th Year 

Nuts & Volts is published MONTHLY and features: 

NEW STATE-OF-THE-ART PRODUCTS • 
SURPLUS EQUIPMENT • USED BARGAINS 
• LOW COST AD RATES • PRIVATE AND 
COMMERCIAL CLASSIFIEDS • NATIONAL 
CIRCULATION • NEW PRODUCT NEWS 
SECTION • AND A FREE CLASSIFIED AD 
WITH YOUR SUBSCRIPTION 
SUBSCRIPTION RATES 

C One Year - 3rd Class Mail SI0.00 

□ One Year - I st Class Mail $15 00 

[7! One Year - Canada & Mexico (in U S. Funds) $ 18 00 

□ Lifetime - 3rd Class Mail (U S Only) .$35.00 

ORDER ROW! 


SEND 


□ CHECK 

□ VISA 


□ MONEY ORDER 

□ MASTERCARD 


NUTS & VOLTS MAGAZINE 
P.O. BOX 1111 -H 
PLACENTIA, CALIFORNIA 92670 
(714) 632-7721 


Card No 
Exp Date 


IF YOU'RE INTO ELECTRONICS. 

THIS MAGAZINE WILL SAVE YOU MONEY! 

Dealer Inquiries Invited 


VE Groups! 
Individual VEs! 

DeVRY 
Wants You! 

Work with the VEC that was — and 
still is — one of the first (and best) in 
the VEC Program. 

Upgrading? An SASE will bring you 
DeVRY exam dates and locations by 
return mail. 

Call or write Jim Georgius, 
W9JUG, Director 

DeVRY ARS VEC Program 

DeVRY Institute of Technology 
3300 North Campbell 
Chicago, Ill 60618 

(312) 929-8500 ^ 1( 









ings, then fine tune by adjusting Cl, while keeping C2 
at its mid-range value. If leads have been kept short, 
the 455 kHz point should be found without difficulty. 
The open-air maximum drift as measured on a counter 
was less than 100 Hz at the end of 1 hour. 

The oscillator output voltage through C7 was about 
1.5 volts peak-to-peak, which is the required ampli¬ 
tude. If the voltage is greater than 1.5 volts, reduce 
the value of C7. The loading of this output by 02 has 
negligible effect on the amplitude of the voltage. 

A test for upper and lower sideband heterodyning 
is the most important aspect of a product detector 
circuitry. 

With C2 set at its center point, the counter should 
still register 455 kHz. Adjust C2 slowly to a lower value 
of capacitance and frequency should increase to about 
458 kHz. Move C2 to a higher capacitance {at the same 
excursion as above) and the frequency should drop 
to 452 kHz. Return the tuning to mid-point, 455 kHz. 
Turn off the power. 

Install 02 (3N201) in the socket. Connect a stable 
signal generator set to 455 kHz to the signal input BNC 
connector. The amplitude of the signal should not ex¬ 
ceed 100 mV peak-to-peak sine wave, unmodulated. 
Connect the scope to the output end of Cl 1, which 
is the top of trimpot R7. Power up the circuit and sync 
the VFO with the signal generator so as to display a 
null on the scope. Swing C2 through its upper and 
lower excursions, verifying that the waveform remains 
linear through sum and difference mixing of the 
signals. The amplitude should be about 200 mV peak- 
to-peak (3-dB mixer gain). Move the scope probe to 
the output side of C17. Adjust R7 trimpot for an out¬ 
put of less than 500 mV peak-to-peak. There should 
be no distortion of the output signal. If all components 
have been wired correctly, the Pi-section filter C9, CIO, 
and L3 will have removed all mixer by-products with 
just the product of the two oscillators displayed on the 
scope. Increasing the signal generator output to 250 
mV peak-to-peak should not cause distortion of the 
output signal. Be aware that the voice products of a 
product detector vary over the speech range and signal 
strengths. High signal amplitudes should not distort. 
A reduction of the R7 gain potentiometer will reduce 
large signal distortion. 

The MOSFET, Q2, can tolerate high signal levels 
without distortion, however Q3 can be overdriven. A 
distorted signal is not pleasant to listen to. 

After these tests have been completed, you're ready 
to assemble the power audio 1C and hook up the 
R390A IF output connector. 

The input and interconnect cabling was done with 
RG 217/U coax. The low frequencies of the system 
could have tolerated audio cords with equal success. 


The builder can use edge card connect boards with 
matching sockets. This writer drilled holes in the vec¬ 
tor board corners and fastened the boards with 4-40 
screws and 1/2-inch (1.27 cm) aluminum spacers. It 
all works happily together and that's what it's all about. 

modifying the R390A 

Several changes can be made to improve sensitivity, 
and noise figure of the R390A receiver. The modifica¬ 
tions are made to the IF module,only. 

Disconnect AC power to the R390A. The rear ter¬ 
minal board TB102 has a jumper between terminals 

3 and 4. Disconnect this jumper and ground terminal 

4 to the receiver frame. Connect a voltmeter between 
terminal 3 and ground. Carefully remove the aluminum 
shields covering T501, T502, T503, and Z503. 

Drill 3/16 (0.476 cm) holes in the top center of these 
shield cans. Be sure to de-burr afterward since the 
aluminum is soft. 

Inspect the IF transformer T501. Locate the resistors 
shunting the primary and secondary winding. Caution: 
The Litz wire connecting the inductors is very fragile 
and easily broken. The resistor values in my receiver 
were 47 kilohms but could be as low as 15 kilohms 
in other models. Clip out these resistors, and replace 
the shields and observe the AGC voltage. Switch the 
receiver on and set the function switch to AGC, note 
that the voltage measures approximately 28 volts in 
the 2 kHz selectivity position. When peaking T501, 
T502, T503, and Z503, the voltage should increase to 
34 volts (minimum) if all tubes are working properly. 
Replace the jumper on the TB102 AGC line, connect 
the Product Detector Module and you'll discover that 
you have a hot SSB receiver that rivals anything built 
today. 

using it in other receivers 

The application of the Product Detector-audio 
assembly is not limited to the type of receivers dis¬ 
cussed in the text. If the IF frequency is other than 
455 kHz, (such as the R-388), then the local oscillator 
coil can be chosen to work with the required matching 
IF. Miller coils cover most of the wanted ranges; the 
builder can also wind a coil to the frequency of inter¬ 
est. The old Hallicrafters receivers, as well as the 
Hammarlund, National, and RCA of WW2 vintage can 
regain their vigor, providing the first local oscillator is 
stabilized. Don't scrap the old boat anchors just be¬ 
cause they won't copy SSB or CW like some of the 
newer radios. Add this stand-alone module and find 
out how good it was all along! 

The author has several R390A receivers in restorable condition, with the 
manuals. They are laboratory units, not military surplus. A QSL card to W6GB 
will get details. — Ed 
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DOCKING BOOSTER 



Converts Your HT to a Powerful 
Mobile Unit 

30 or 50 watts output 
16 DB GaAs FET pre-amp 

Fits on most car doors 

Mic hang-up clip 
icom.Yaesu, Kenwood 
2 Meters & 70 cm 

$14995 


CMC COMMUNICATIONS, INC. 
5479 Jetport industrial Blvd. *130103, FL 33614 
Phone: 813-885-3996 
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Your Ham Tube 

Headquarters ’ 


tubes bought, solo and traded 

SAVE $$$—HIGH SSS FOR Y OUR TUBES 


Call Toll Free 800-221-0860 


Tubes 


3-400Z 

$85 00 

7360. 

.$10.00 

3-500Z 

. 85.00 

7735A 

.27 50 

4-400A . 

80 00 

8122. 

.110.00 

4CX250B 

.50 00 

8156. 

.12.50 

5726 

.55 00 

8643. 

.82.50 

811A 

.12 00 

8844. 

.26.50 

813 

...30.00 

8873. 

.175.00 

6146B 

. . 6.50 

8874. 

. 195.00 

6360. 

4 25 

8877. 

.500.00 

fiRHRR 

6 75 

8908 

.12.50 

MAJOR BRANDS ON RECEIVER TUBES 
75% off list 

Semiconductors 

MRF 245/SD1416 

$30 00 

SD1088 . 

.19 95 

MRF 454. 

.14 95 

2N3055. 

.75C 

MRF 455 . 

...10.95 

2N6084 

12.50 


RF Connectors 

PL259.10/S4.95 M358.2.50 ea. 

PL258.10/8.95 M359.1.75 ea. 

UG 175/176.10/1.60 Type "N" Twist on 

UG255/U.2.50 ea. (RG8/u).$4.75 ea. 

UG273/U. .2.25 ea. Minimum Order $25.00 



Allow $3.00 min. (or UPS charges •'* 165 


COMMUNICATIONS, Inc. 

2115 Avenue X Brooklyn. NY 11235 


serving the industry since i922 Phone (212) 646-6300 


; a ii CECO Eor Your CCTV Security And Color Production Requirements 


Join AMSAT...Today 

Amateur Radio Satellite OSCAR 10 
provides: 

• A New Worldwide DX Ham Band 

open 10 hours a day. 

• Rag Chew With Rare DX Stations 

in an uncrowded, gentlemanly fashion. 


• Popular Modes In Use: 

SSB, CW, RTTY, SSTV, Packet 


• Full Operating Privileges 

open to Technician Class 
licensee or higher. 

Other AMSAT Membership Benefits: 


ORBIT Magazine Subscription: 

Dependable technical articles, satellite news, 
orbital elements, product reviews, DX news, 
and more. 


Satellite Tracking Software 

Available for most popular PCs. 


QSL Bureau, AMSAT Nets, Area Coordinator 
Support, Forum Talks 


Construction of Future Satellites For Your 
Enjoyment! 


AMSAT Membership is $24 a year, $26 out¬ 
side North America. VISA and MC accepted. 


AMSAT 
P.O. Box 27 
Washington, DC 20044 

301 589-6062 
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TANT AllJM CAPACITORS 


T I 1C SOCKETS 


INTIQRATEP CIRCUITS 


INTEGRATED CIRCUITS 


PANASONIC IS SERIES 


PANASONIC V SCRIES 


»X Wwiwounil R«m. Ri>m«Um« 


SERVICE CHARGES 

• 0 00 » I N .. Add *2.00 

• 10 00 tn 00 AddMIS 

» n 00 MV M Add M M 

I M 00 l« V9 AiMNA 

*1000 & Up No Chary. 


VOLUME DISCOUNT 

• 0 00 I M M NET 

• 100.00 *240.M L**t10V. 

• AO 00 MM M . Imi U% 

• botooiwn i.i« 20*'* 

Eiooo & Up itMav. 


>IODES • DIAMOND TCX)L • UNGAR 


NATIONAL SEMICONDUCTOR • PANASON 


ES • CW INDUSTRIES • AMDEK • G.6. 
4GAR • YAGEO • J. W. MILLER • LUXO 


OK MACHINE • EWC, INC • INTERSIL • AD 
EAC. INC. • J. W. MILLER • AAVID ENGINE! 
L F JOHNSON * ATLANTIC SEMICONOUC 


Factory Firsts 


iC CHEMICALS « ARIES • PLESSEY 


w]m 

• 

dJ 


-UJ 


1 i 


More Details? CHECK-OFF Page 142 
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Don’t bay from Hamtronics ... |. 

■ 

Unless you want the best possible equipment 
at the lowest possible price! ! ! 

The "wheeler-dealer" is back and he's beating h 

everyone else's "deals.” 

We all know there’s no such thing as a free lunch ... ™ 

so How Can We Do This? ™ 

• We don’t run alot of ads featuring sale items “ 

• We don’t spend alot of money on full page ads — 

• We don’t have sales on just the fastest selling “ 

products — 

• We don’t short cut you on service. We are a factory “ 

warranty repair facility for everything we sell! — 

• We don’t mail out free catalogs 

• We don’t have a free WATS number. 

You and every other Ham customer is paying for all _ 

these do-dads and sales gimicks. — 

Hamtronics puts the savings into your pocket. — 

Hamtronics guarantees to meet or beat any advertised ~ 
price on every item we sell. ” 

Hamtronics Has It All! “ 

Let Hamtronics be your Ham Radio equipment dealer, m 
We’re celebrating our 35th year in the Ham business ' 

at the same location. h 





A DIVISION OF TREVOSE ELECTRONICS 
4033 BROWNSVILLE RD , TREVOSE. PA 19047 
(215) 357-1400 
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HALF-PRICE SALE! 

Super SSB Filters for ICOM 
Models IC-730/740/745, R-70/71. 
COMPARE! 

ICOM FL-44A 2 4kM.r, 455kH; Boole Reg S159 

FT-44A (Twin of FL-44A) SALE S79 50 

• Characteristics equal or exceed those ot FL-44A 

• Replaces interior mechanical tiller 

• Easy drop-installation • complete instructions 

Limited Quantities — Get 'em while they last! 

GO FOX TANGO - TO BE SURE 

SHIPPING S3 Air S5 (US & Canada) StO Elsewhere 
Order Oy mail or phone VlSA/MC or COD Accepted 

Ask About Our Fine Fitters tor Many Other Rigs 


FOX TANGO CORPORATION 

Box 15944 W. Palm Beach. FL 33416 
(305) 683 9587 


Quality Microwave TV Antennas 


MulH Cfumnel 19 lo 2.7 GHz 
4008 Gain Trim Parabolic 20 Inch Dlah 
Complete System S84 95 (Shipping Inct ) 
Dealerships Oly Pricing ReplaeemenIPam 

pnmiosTech Electronics 
AO. >01 34777 • moantl. U >5087 
lifetime (>07l 947 7700 lS3MCrKliulliihiiM0iilsr.ll 
WARRANTY Millet Czfd • »ni ■ CPU l__ 





7 MILLION TUBES 

Sfcy includes all current ob- 
Wnr soiete antique, hard-lo-fmd 
receiving. transmitting nidus- 
y trial radio TV types LOWEST 
' PRICES Maior brands in stock 
Unity Electronics Dept 
P 0 Box 713. Elizabeth. N J 07706 



r *3 Porta-Tenna 

VHF/UHF Telescopic 1/4 & 5/8 
Wavelength Antennas for 
Hand-Held Transceivers & 
Test Equipment 



1/4 WAVELENGTH 


Model No 

Froq. MHz Description 

Price 

196-700 

144-148 8/16-37 llud w/tprlng 

55 95 

196-704 

" BNC connector w/iprlng 

7 95 

196-714 

” BNC conmclor 

6.95 

196-774 

144-UP BNC conn ad| angle 

7 95 

196-814 

770-778 BNC connector 

6 95 


5/8 WAVELENGTH 


191-710 

* 5/16-37 tor old TEMPO 

77 95 

191-714 

“ BNC conntdor 

19 95 

191-719 

“ PL-759 w/M-359 adpt 

77 95 

191-810 

770-775 5/16-37 lot old TEMPO 

22 95 

191-814 

” BNC connector 

19 95 

191-940 

440 450 5/16-32 lor HT-220 

27 95 

191-941 

" 1/4-37 llud 

72 95 

191-944 

" BNC connector 

19 95 

Largest Selection of Telescopic Anten¬ 
nas. Write for Info. Prices are postpaid 
via UPS to 48 States. For air delivery 
via UPS Blue add $2.25. Florida add 5% 
sales tax. Payment by M.O. or Cashiers 

Check only. ✓ 
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RF PRODUCTS 

P.O. Box 33. Rockledge. FL 32955, U.S.A. 
(305) 631 0775 


VOLUNTEER 
EXAMINATION 

BOOKS & TAPES 



• Novice Class Q&A lest Guide Package 

S 9 95 

• Technician Class QAA Test Guide 

1995 

• Advanced Class Q&A lest Guide 

1995 

• Eilia Class Q&A Ipsl Guide 

1995 

• 5 worn Novice QS0 lest Piepaiation tape 

995 

• 5-r wpm Speed Buildei 

995 

• 7-10 wpm Speed Builder 

995 

• 10 wpm Plaleau Bieakei QSOs 

995 

• 10 1? wpm Speed Builder 

995 

• t? 15 wpm Calls & Numbers Speed Buildei 

995 

• 13 15 wpm Random Code Practice 

995 

• 13 wpm General Class QSO Test Prep tape 

995 

• 13 15 wpm Speed Builder 

995 

• 15-17 wpm Speed Builder 

995 

• 17 19 wpm Speed Builder 

995 

• ?0 ’ wpm Random Code Ptachce 

995 

• 70 wpm E>lia Class 0S0 lesl Piep Tape 

995 

• Test Guides Updated to New 85 Questions and 

Answers 


• Slow Code Tapes Use 13 wpm Character Speed 

• We Ship Firsi Class Mail Same Day 


• Add S3 00 postage & handling tor Test Guides 

50c P&H lor each tape 


• 100 SATISFACTION OR MONEY BACK 

v* 173 


GORDON WEST RADIO SCHOOL 

2414 COLLEGE OB., COSTA MESA, CA 92826 
Mon -Frl. 10-4pm (714) 549-5000 




















build a handy RF probe 


Build it simple 
— or more complex, 
for increased 
sensitivity 

An RF probe is a useful instrument to have around 
the shack — if you can find one that's sufficiently 
sensitive. This article will help you build your own, 
using solid-state Germanium or silicon diodes in sim¬ 
ple circuits to provide the necessary sensitivity. 

using diodes 

Two principles must be understood in using diodes 
of all types: threshold of operation and detection sensi¬ 
tivity. Ideally, all diodes have a maximum sensitivity 
set by the diode equation: 

I - h {[exp. (qV/kT)] -1} (1) 

where I s is the saturation current, which sets the 
threshold, q is the electron charge, k is Boltzman's 
constant, and T is the absolute temperature (room 
temperature is about 290 degrees absolute), and V is 
the voltage. The expression (q/kT) is extremely im¬ 
portant in solid-state electronics and has a nominal 
value of 39. Its reciprocal is 0.026 volt. 

The smaller the value of I s , the larger the threshold 
voltage required with any of these devices.* With the 
germanium diode, the threshold will occur at an 
anode-to-cathode voltage in the range of 0.1 to 0.25 
volt, and with the silicon diode, 0.5 to 0.75 volt. 

In practice, an operating current level between 0.1 
and 1 mA is selected to compare various devices. In 
normal operation, the anode-to-cathode voltage at 

*The value of f ? is a function of the numbers of the charge carriers in undoped 
or intrinsic material. In undoped germanium, there are 1131 times as many 
carriers than in silicon. This leads to at least 0.180 volt more bias for the silicon 
diode than for the germanium. 


which the chosen level of current flows controls the 
minimum sensitivity of a diode probe. 

Measuring current as a function of voltage in solid- 
state diodes, one finds a two-to-one change in device 
current with approximately 0.018 volt change in ap¬ 
plied voltage. This is the sensitivity needed (see 
appendix). 

Using a diode having a low threshold and full in¬ 
cremental sensitivity, as it can be called can improve 
the minimum sensitivity of an RF probe to allow the 
measurement of voltages in the 100 to 500 millivolt 
range. (This is why hot-carrier diodes are important.) 
The simplest circuit for using a high-threshold- 
sensitivity diode is shown in fig. 1. The input capacitor 
is selected so that its reactance (7/wC) is small com¬ 
pared to the diode's apparent resistance, and not more 
than the source impedance of the signal source. The 
resistance value in the output circuit should be large 
compared to the diode resistance, which is approxi¬ 
mately 0.026/1 where I is in amperes. Such an RF 
probe can be used in some receiver alignment applica¬ 
tions as well as many routine tuning problems, and 
it can be used with a sensitive analog meter or a digital 
voltmeter. 

building a better probe 

Reducing dependence on the threshold limitation 
results in better RF probes because of high inherent 
sensitivity of solid-state devices. To take advantage 
of this sensitivity, a fixed level of operating current 
must be introduced to overcome the threshold and 
then apply a signal voltage from a low-impedance 
source to achieve the current sensitivity solid-state 
devices are theoretically capable of delivering. 

Possibly the easiest way to avoid the threshold prob¬ 
lem is to use a transistor so that we can sense the cur¬ 
rent changes more easily. A circuit using the LM 334 
controlled-current source is shown in fig. 2. An isola¬ 
tion resistance that reduces the voltage drop across 
the LM 334 to perhaps a volt and a half will separate 
the DC and RF circuits. 

By Keats A. Pullen, Jr., W3QOM, 2807 
Jerusalem Road, Kingsville, Maryland 21087 
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John J. Meshna Jr., Inc. 

P. O. Box 62 19 Merton St. E Lynn, Ml 01904 Tel: (617) 595-2275 



COMPUTER TERMINAL BUILDING BLOCK $50.00 

This is a great beginning for a computer terminal. It is a brand new, Panasonic, 9 + 5 _ +12, -12VDC Supply 

TTL input monitor complete with its own self-contained, switching power supply, 

and a removeable (four screws) triple output power supply. The whole assembly 12 VDC Supply X 

runs on 1 15/230 V, 50'60 Hz. Now for some specifics 9 " green phosphor, TTL \ _ iT T 

input monitor, attached regulated 1 2 VIX’, 1 .5 A power supply used exclusively to \ . • j 

run the monitor and an attached triple output switching power supply with outputs V _ 

of 5 VDC 1 3.5 A, +12 VDC 500 ma, and—12 VDC 500ma. The assembly has ;.| b 

mounting feet and should be a snap to make a case for. Comes with hook up data. J • , '*A 

We are offering this to you 4 ways: '.—-/.I- < 


Green phosphor CRT 


New, factory boxed 

• COMPLETE SET-UP AS SHOWN, including monitor, low voltage supply and 

triple output supply. SPL-116-38, 14 Lbs., $50.00, 5/S225.00 

• TRIPLE OUTPUT SUPPLY ONLY, SPL-117-38, 3 Lbs. $15.00 

• 9" MONITOR ONLY, (you supply low voltage input) SPL-114-38 , 10 Lbs. $25.00 
. 9” MONITOR W/LOW VOLTAGE SUPPLY ONLY, SPL-115-38, 12 Lbs. S40.00 


Monitor Chassis 
w/Display Board 


We are now selling guaranteed working, starlight scopes which 
allow sight in almost total darkness. They are so named because 
they incorporate a light amplification tube which uses the available 
star or moon light to allow you to see • without being seen. The 
scope has a spectral response of 4,500 to 8,000 angstroms, 
resolution of 50 lines/mm, viewing area of 25mm, standard 
50mm FI.4 lens, optional telephoto f35mm F2.8lens. cross hair 
reticle and optional carrying case. A great tool for security and 
naturalist applications. Runs on 9VDC transistor radio battery. 

Due to the nature of this device and people only having a one time 
use for it, we cannot accept returns for refund, credit or exchange 
on this item. To our knowledge, this is the least expensive starlight 
scope on the market. Includes 90 day warranty. 

STARLIGHT SCOPE SPL-130A 39 SI,200.00 

Optional T«4ephoto Lens, 135mm F2.8 SPL-131A-39 $85.00 

Optional Fitted Carrying Case SPL-132A 39 $65.00 


ATTENTION: 

SECURITY PERSONNEL 

NATURALISTS 

HOBBYISTS 

NEW SEE-IN-THE-DARK EQUIPMENT! 



1/2 Height 1 MEGabvte Disc Drives 

Here we go with another blockbuster buy on disc drives which should 
make the competion's head spin! We are offering brand new, Mitsubishi 
no. 4853, 1 12 height, 1 megabyte, mini floppy disc drives. These drives 
are beautiful. They are fully Shugart 34 pin compatible. All are double 
side, double density, 80 tracks per side units. Each runs on +5vdc, .5 A 
and +12vdc, .7 A. Just the drives to use with your IBM, Sanyo or other 
computer. Each order will come with schematics and pin out data. 
SPL-85C-35 $175.00 each $ 1 75.00 each, 2 '$325.00, 5/$725.00 

New. 75 watt power supply. +5vdc 5.5amps. +12vdc 4amps, -12vdc ,3amps 
115/230 input. Made by Gl. fully enclosed, with schematic. 

Shpg. wL A lb. PS-10 $50.00 _ 



Use wit 1 

• IBM 

• RADIO SHACK 

• HEATH 

• XEROX 

• SANYO 



HIGH POWER SURVEILLANCE IR SCOPE 


This Infra-Red scope was designed specifically for long range surveillam 
use. The builtMn, totally invisible, 50 watt halogen lamp IR source is 
coupled with a premium grade type 6032 image converter tube, 265 mi 
f4.2 lens, and 16 power military spec., color corrected eyepiece make 
this an ideal unit for viewing of clandestine activities or animals. The 
scope is capable of detection at more than 300 feet, recognition at 
300 feet and positive facial identification at 150 feet. It runs on 
1 2 VDC which makes it ideal for mobile use. It comes with a remove- 
able hand grip which allows for tripod mounting, 2 power cords for 
cigarette lighter or battery terminals, instructions and a 90 day 
warranty. Listed below are accessories which make this a very 
versatile instrument. The scope and accessories are new and guaran¬ 
teed functional. Net wt. 5-1/4 Lbs. 

IR Scope part no. ELD Shpg. Wt. 7 Lbs. $ 735.00 ea. 


ACCESSORIES: 


12 VDC GELL BATTERY for above. Shpg. Wl 6 Lbs. S35.00 MALE "T" fl.6 CAMERA DAPTER for SLR cameras 


BIOCULAR EYEPIECE which can be used in place of the standard 


Shpg. Wt. 1 Lb. SI 29.00 


eyepiece. This allows the scene being produced by the IR viewer MALE ”C" to FEMALE "T" ADAPTER for CCTV, requires use 

to be seen by the operator up to 4 fL away. 2 Lbs. S89.95 of above male "T“ f 1.6 adapter. Shpg, Wt. 1 Lb. S29.95 


Free 72 page catalogue available or send $1.00 for 1st Phone 1617) 595-2275 to place your order by phone, 
class service to P. O. Box 62 E. Lynn, Ma. 01904. MC, VISA, or American Express charge cards accepted. 
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fig. 1. Simple p 
if needed. 

robe. Note: resistor across RF terminals 


A simple review of the principles underlying detec¬ 
tion is included in the appendix. 

The circuit shown in fig. 2 works as predicted, but 
it still is not optimum because very small current 
changes must be observed if sensitivity is to be op¬ 
timized. For this, a reference voltage follower can be 
used, (fig. 3), resulting in a voltage-sensitive bridge. 
Full-scale indication on the output meter with output 
changes of 100 millivolts (the full-scale reading of the 
meter) can be achieved easily. This may correspond 
to as little as 30 mV of RF signal. The scale will not 
be linear, but will approach a square-law function. 

Using the meter directly between the collector cir¬ 
cuit of the detecting transistor and the voltage refer¬ 
ence will also reduce the sensitivity of the detector. 
Two circuits that can do this, both reducing the cur¬ 
rent load on the detector output, are shown in fig. 4. 

The basic problems are now solved. To minimize 
the loading the detector places on the source, a situa¬ 
tion that is particularly important if the RF source has 
high-impedance characteristics, VMOS transistors 
such as the VN10KM can be used as an amplifier. 
These transistors are better used as wideband ampli¬ 
fiers, with the output taken in the drain circuit. A small 
amount of degeneration through the use of a source 
resistance is acceptable, although it does reduce the 
amplification. In no case should the amplification ex¬ 
ceed ten, and it may be as small as 1.0 to 1.5. A possi¬ 
ble circuit is in fig. 5. 

If greater sensitivity is required, a pair of high- 
frequency bipolar transistors can be used in a cascode 
arrangement after the VMOS transistor and before the 
input of the detection transistor to get an additional 
XIO voltage gain. A useful circuit for this is shown in 
fig- 6. This circuit should also be broadband. The out¬ 
put load resistance required will be approximately 
260/i c , with collector current, i c , measured in 
milliamperes. The resulting unit will have a voltage gain 
of roughly 10, and can be built quite easily. It will ex¬ 
tend the minimum sensitivity down to about the 
millivolt level. These amplifiers limit with input signals 
over about 10 millivolts, and will also rectify, distor¬ 
ting the input signal. 




other applications 

The buffered RF probe has a variety of applications 
of interest to Amateurs beyond its use in circuit 
testing. I have built one into a homebrewed Q meter, 
for example, and also into a low-frequency dip meter. 
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ASTRON 

- SALE! 


RS-7A 

45 00 

RS 35A 

123 > 4 

RS 12A 

62 * 

RS35M 

138 44 

RS-12M 

78 44 

VS-35M 

156 44 

RS-20A 

79 44 

RS-50A 

179 44 

RS-20M 

96 4 » 

RS-SOM 

203 * 

VS-20M 

114 44 

VS-50M 

223 44 


KLM 

2M 16LBX.220-22LBX 432 30LBX 90 40 
2M 14C -85 40 2M-22C -108“ 

435 18C-110 40 435-40CX-144 » 

KENPRO ROTORS 

KR400/KR500 125 W /154** 

KR-5400/KR-5600 24/'°/309 44 


HENRY AMPS 

2 KO CLASSIC 
2002A/2004A Loss Relay 
3002A/3004A Less Relay 

AMP SUPPLY 


965 «* 
1250/1350 
2100/2100 


1 097 » 


A1015 • 235 40 
B23A 83 44 
B215 245 
B108 149 95 
B1016 235 » 
B3016 199 *° 
MP 1 99 •» 


C-22A 
C-106 
C 1012 
D-24N 
D-1010N • 
D-3010N 
MP2 


FOR THE BEST DEAL IN TOWN CALL THE BEST 
NUMBER AROUND 1-800-HAM-7373 

CUSHCRAFT AOP-1 OSCAR PAK-133 40 RINGO RANGER II (2-220-440)-33.*» 
KENWOOD TS-940S/AT CALL USt YAESU FT 757GX XCVR 695 •• 

KENWOOD TR2600A H T CALL US! YAESU FT - 270RH XCVR 365 •• 


KENWOOD 

FACTORY AUTHORIZED DEALER 
CALL US FOR AMERICA S LOWEST 
PRICE ON ALL YOUR KENWOOD NEEDS 
(FREE UPS BROWNON KENWOOD GEAR) 

CUSHCRAFT 

215WB 73 00 A-3 200 44 

4218XL 91 00 A 4 

R-3 • 250 44 40 2CD 267 ** 

OTHER MODELS IN STOCK CALL 

CUE DEE THE SWEEDISH BOOMER 
USED BY MANY TOP IQ' CONTESTERS 


U4 15AN 2MTR15EL 


75 44 


LK-500ZB 

MIRAGE-FREE UPS BROWN ON ALL 
MIRAGE 


85 44 
169** 
246 » 
177 40 
279 » 
251 00 
99 44 


PARABOLIC 

1296-28 IW TRANSVERTER 339 44 
1269 144 3W UP CONV 319 44 

1296 DUAL TUBE AMP CAVITY 439 « 
2PORT POWER DIVIDERS (2-220-432} 50 •» 
4PORT POWER DIVIDERS (2 220-432) 55 44 
1296 2PORT DIVIDER 57 44 

1296 4PORT DIVIDER 62 44 

1269/96 DISH FEEDS 89 44 

2304 DISH FEEOS 89 M 

1296 SLUG TUNERS 65 95 


YAESU — factory authorized 

DEALER CALL FOR THE BEST DEAL 
AROUND ON THE RADIO FULL LINE 
(FREE UPS BROWN ON YAESU GEAR) 

MUTEK LTD 

DO YOU OWN AN ICOM VHF XCUR'> 
DO YOU WANT TO IMPROVE THE RECEIVER 
TRY OUR MUTEK FRONT END BOARD 
YOU LL BE GLAD YOU DID* 
RPCB21U251 RD FRONT END 143" 

FOR ICOM 211 OR 251 
RPCB271 FRONT END FOR 168 44 

ICOM 271A OR 27IH 

RPCB225 FRONT END FOR 143 *» 

YAESU 221/225 

SLNA SOS 6MTR PREAMP 84 " 

SLNA 144S 2MTR PREAMP 84 44 

tOOWRF SWITCHED NF Idb GAIN 15db 
SBLAU4E 2MTR MAST MOUNT R F 
SWITCHEO PREAMP 250W THRU POWER 
NF • idbISdbG 169 44 

GLNA 433E 70CM MAST MOUNT R F SWIT 
CHED PRFAMP 50W THRU N F Idb 
G-15db 172 44 

GFBA 144E 2MTR MAST MT PREAMP 1KW 
THRU POWER G • 15<Jb NF - Mb WITH 
AMP SEOUENCER 289 44 

OLNA 432E 70cm MAST MT PREAMP 500W 

THRU G - 15db N F . l«Jb WITH AMP 

SEOUENCER 299 44 

HIGH 0 R OBM XVRTRS FOR6 t 2MTRS 
COMING SOON' 


TONNA F9FT ANTENNAS ARE BACK! WE ARE THE EXCLUSIVE U S DISTRIBUTOR INTRODUCTORY SPECIAL 

1269/1296 OUAO ARRAY COMPLETE WITH 4 23«l YAGIS H FRAME POWER DIVIDER PHASING LINES CONNECTORS 
TERRESTRIAL APPLICATIONS REGULARLY 339 44 SALE PRICE 

OTHER GREAT. HIGH PERFORMANCE ANTENNAS BY TONNA 'CALL FOR SPEC SHEET!!) 

TONNAICALL FOR SPEC SHEET'!) 
19 EL 70cm YAGl 44 * 

2MTR OSCARTWIST 65 44 

2k9 EL 11Belt 

ANTENNA 2M & 70cm ON A COMMONBOOM GREAT 

75 M 


5 EL 6 METER YAGl 

69 44 

13 EL 

2MTR YAGl 

59 44 

21 El 70cm YAGl 

56 44 

23 EL 

1296/69 VAGI 

46 44 

(ATV MODELS IN STOCK) 


17 EL 

2MTR SUPER YAGl 

88«> 

70cm OSCARTWIST 

68 44 

55 EL 

1296 SUPER YAGl 

68 44 


2 x 19 EL (38el I 9 t 19 el OSCAR 

WATCH OUR ADD FOR NEW LINES!! * FOR STACKING 


SSB ELECTRONIC 

K6001 6 To 10 DBM RCV CONV 115“ 

K2001 2 To 10 DBM RCV CONV 115 44 

K7001 70cm To 10 DBM RCV CONV 115 44 
K2301G 23cm To 10 or 2 RCV 
CONV G F FRONT END AND OBM 159 44 
TV 144 28 10 10W 2MTX XVRTR 209 44 

TV 432 28 10 10W 70cm XVRTR 299 44 

TV-220-28 10 I0W I v* M XVRTR Coming Soon 
DX U4 PREAMP NF • 4db 130 44 

DX 220 PRFAMP N F • 5db Com.nq Soon 
DX-43? PREAMP N F . 5db 130 44 

(WON DAYTON 1985 N F CONTEST) 

OX 1296S PREAMP N F 5db 156 44 

DX 2320 PREAMP N F • 8db 166 44 

PA 2310 1269/1296 10W LINEAR AMP 275 44 
LT-23S 1296 10W LINEAR TRANSVERTER 
2MIF 610 44 

LSM 24 1269 2 OSCAR MODE L XMlT CONV 
IW 

OUTPUT. 2M IF 299 44 

MICROLINE 13 VjW 2 3GHZ XVRTR SYSTEM 
2MIF 410 44 

MICROLINE 13 IW 2 3GHZ XVRTR SYSTEM 
M ; 675 44 

SLA 13 2304 3W AMP 285 44 

MAST MOUNTED PREAMPS 
MV 144V 250W R F SWITCH WITH 12V 
SUPPLY INTERFACE 175 44 

MV432V 150W R F SWITCH WITH 

INTERFACE 185 44 

mv 144S-01 ikw thru pwr with 

SEQUENCER 309 44 

MV 432S 01 500W THRU PWR WITH 

SEOUENCER 319 44 

MV 1296S 100WTHRU PWR WITH 

SEOUENCER 349 44 

OTHER HIGH QUALITY PRODUCTS IN 
STOCK-CALL FOR CATALOGUE 

GREAT FOR OSCAR MODE L OR 
215 44 

TERMS P»»ces do not include shipping e»- 
copt where indicated and are subject lo 
chanqo without notice Al our discretion 
some COD s may require a deposit Returns 
are subject to a 15% restocking charge 
‘Continental USA only 


)6 S Mountain Bivd * Rt 309 HOURS Monday Ihru Friday 10 a m • 4 p m 
Mountamtop Pa 18707 Saturdays 10 a m. -12 pm. 
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"24 HOUR PHONE SERVICE 
FOR YOUR CONVENIENCE'" 


MC/VISA/C O D 



THEY’RE ALL NEW FOR 1986! 

Older NOW. 


Significant changes for 1986 mandate that all hams get both 
the North American and International Callbooks. DX'ers and 
Contester's note — Having both books is the only way you'll 
have all Foreign Amateur listings. 


INTERNATIONAL CALLBOOK 

The Foreign Callbook is no more! In ils place, 
the new International Callbook includes all 
Amaleurs outside ol the North American conti¬ 
nent All the latest callsigns and QTH's are listed 
to help ensure you get that prized OSL card 
Universally recognized as the source ol inlorma- 
tion Order your's today 1985 

□CB-F86 Softbound $20.95 


NORTH AMERICAN CALLBOOK 

The old US Callbook has been expanded and 
now contains the listings ol all hams in North 
America plus Hawaii and US Possessions This 
impioved operating aid has all the latest calls 
and QTH information available at press time and 
will be an invaluable reference guide With calls 
from Panama to Greenland, every ham should 
have a copy ol this new book in their shack 
1985. 

□CB-US86 Softbound $21.95 


SPECIAL PRICE 
SAVE $2.95 


Order Both and SAVE 
Reg. Price $42.90 


Books will be shipped in late November. 

Please enclose S3.50 to cover postage and handling 


ham. 


=*» BOOKSTORE 

GREENVILLE. NH 03048 






The buffer FET can be the VN10KM mentioned above. 
(I have described an instrument for testing FETs in 
Design of Transistor Circuits, with Experiments' 

The field-intensity meter uses the cascode amplifier 
operating into the transistor metering circuit. I did not 
use the FET here because I assumed that the dipole 
antenna, consisting of two collapsible TV antennas, 
would have essentially a low-impedance output. (A 
suitable loop may be used instead, however.) The unit 
seems to work quite well. 

The low-frequency dip meter must use variable- 
inductance tuning because a variable capacitor of ap¬ 
propriate size for this application would be much too 
large, and smaller ones would have too high reactance. 
The basic oscillator circuit I used is based on an 
emitter-coupled amplifier with a variable LM 334 cur¬ 
rent source for the base drive on both transistors, 
fig. 7. The oscillation level is set with a potentiometer 
across the LM 334 control points, and magnetic 
coupling is used to test a circuit. I have arranged the 
assembly so that I can plug in a variety of slug-tuned 
coils; the coils have slugs on threaded rods with a short 
piece of piano wire soldered in the screw slot. The 
drive consists of a piece of quarter-inch brass rod 
drilled and slotted to engage the wire. The frequency 
change is slow and smooth. 

I can also tap off RF output from the FET buffer for 
frequency counting or use as a signal source. This unit 
easily fills the gap between audio and 2 MHz, the lower 
limit on most dip meters. The actual circuit is a com¬ 
bination of figs. 3, 4, and 7. 

The Q meter used the same metering circuit as the 
dip meter for measuring RF. The RF source I use is 
a conventional inexpensive signal generator, except 
that I have tapped in on it prior to its normal output 
stage. These deliberately generate distorted wave¬ 
forms to create harmonics in the output. You may 
wish to put an FET buffer between the oscillator and 
the special output to ensure better frequency stabili¬ 
ty. A suitable circuit for this is shown in fig. 8. About 
10 millivolts of RF are needed by the Q meter input 
circuit. 
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fig. 6. Cascode preamplifier with a voltage gain of about 
10. Sensitivity is at the millivolt level. 


The RF drive transistor that provides the RF signal 
to the measurement circuit should be a high-frequency 
bipolar transistor, and should provide a voltage gain 
of approximately 10 overall. (Only a hundredth of this 
is actually applied to the tuned circuit, 100 microvolts.) 
The full output is used to calibrate the circuit, and the 
part to control the tuned circuit. One is then matched 
against the other, based on oscilloscope calibration. 
A possible circuit is shown in fig. 9. Minimum Q sen¬ 
sitivity will be about 20. About 25 mA of collector cur¬ 
rent will be needed by the 2N2222 or 2N2369 to pro¬ 
vide the required signal voltage. A Q test circuit is 
shown in fig. 10. 

calibration 

This calibration technique, done with an oscillo¬ 
scope, can be used wherever minimum or maximum 
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deflection is insufficient to assure proper circuit opera¬ 
tion, but an actual voltage value is required. The oscil¬ 
loscope can be calibrated with a reference voltmeter 


and an AC signal. RMS calibration should be used. 
The low-frequency calibration is used, with the help 
of the oscilloscope, to calibrate sinusoidal signal well 
within the upper limit of the oscilloscope (1 /2 to 1 MHz 
for a 5 MHz unit). This calibration then is transferred 
to the Q meter measuring circuit. The source calibra¬ 
tion voltage for setting the Q meter reference input 
may be adjusted for 20, 50, and 100 millivolts for the 
reference excitation. This will make possible measure¬ 
ments of Q to 100,200, and 500. In addition, the meter 
is calibrated for a series of input signals ranging from 
about 10 mV to 100 mV, at least every 10 mV, to pro¬ 
vide the actual Q measurement. A special scale may 
be made for the meter if desired. Since the Q is pro¬ 
portional to the RF voltage generated, calibration is 
important. 

concluding remarks 

These simple probe circuits can easily be built into 
transmitters, and receivers in which critical tuning is 
required as well as into other useful test instruments. 
In all cases, it is important to minimize probe loading 
on the circuit being tested without simultaneously 
degrading sensitivity. The VMOS circuits are ideal for 
this purpose, and they do not limit as readily as bipolar 
transistors. Where either germanium or silicon diodes 
can provide adequate sensitivity, they, of course, are 
the component of choice, but they do have the exces¬ 
sive threshold voltage requirement that the current- 
stabilized transistor circuits can help overcome. 

RF measurements have always been a stumbling 
block in the typical Amateur station, including mine. 

I can remember building a nice wavemeter that I was 
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fig. 10. Q test circuit using an RF voltmeter. High 
impedance input is used. 


unable to calibrate. The described circuit techniques 
are a result of years of trying to solve similar problems 
inexpensively. Perhaps these ideas can help rekindle 
the experimental spark in other Amateurs, and help 
reverse the trend away from homebrewed equipment. 
You don't have to be a mathematician or physicist to 
contribute to progress! 

reference 

I Keats A Pullen, Jr., Design of Transistor Circuits, with Experiments. 
Howard W Sams. Inc . Indianapolis, Indiana 

appendix 

Rectification is a change in the effective resistance (of conduc¬ 
tance) of a diode as a function of its applied voltage. This difference 
causes distortion, and it is the distortion of the current-voltage rela 
tranship that converts an AC signal into some level of change of 
average current and average voltage 

Strictly speaking, the relationship between the current and the 
voltage in a diode is nonlinear, or exponential. But for small voltages, 
it "looks” like a square-law device. The basic relationship can be 
stated in terms of the equation: 

i = /„ exp (i/Y/kT) = /„ // 4 qV/kT 4 (qVrkTt 2 /2 t ... I 

(A1) 

When V is set equal to V„ sin tirrft). the relationship becomes, if 
u ■ tq/kT): 

/' /„ \l 4 aV„srn2xft i /a-Y„- sm’ I2w/ll/ 2 r . . J (A2I 

The third term in the brackets on the right converts to the form: 
la’ V„ 2 /4) tl cos 4xfl) 

and the DC term now is 1 1 4 a 2 V„ 2 /4). The term 4 represents 
the DC shift due to detection, and the current peaks in the two direc¬ 
tions are 

l u tl 4 (A3) 

The capacitor input detector has a peak shift from 

II 4 ok;, 4 a 2 V\, 2 /2 x I,, loll a\'„ 4 v- V„ 2 /2) x /„. We filter 
out the l„ sin 2xfl and the cos ■)xft terms with the RC circuit With 
the peak detect or. the current change is /„ fa 2 V„ 2 /2), this is what 
we wish to read. 

From the above relationships, it is possible to show that with the 
normal diode detect or, a current change of 2:1 can be obtained with 
18 millivolts peak to-peak signal on a diode, and a DC shift between 
8 and 16 percent may be generated, depending on whether square 
law or peak detection is selected. The signal distortion is roughly 
8 percent. 
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Now you can get in on the fun in packet radio! 

• Rare, loaparala nrad aad Mated MODEL PK1 

■ Op*fwith Voice tr§R*ctwt 
Ett; leem eeiy 10 ope'*!* 

Packtt ¥od*m and CW iderHiticataon 

W t or 1»l«t,r» 

MiChm* 

• Red* link Speed* ot JOO «0C or 1200 B*ud 

• Autometicalir Mtoeti AX IS or VAOC i 

• Remote Repealer Commend Lockout i r^B 

• Full Hdipuitr operation .« AX » 

• 0»e» 10 Commend* “ 'I 

1 Store* received me»t<get tor delayed reeding # tnt 

• Abie to drcpiet other celt* whit* connected 

*-block* end-Trinjoerenr mode* tor dele to#* . , _ . ^ - 

•mCko ?***** SPECIAL PACKAGE DEAL!!! 

• Sapneti available tor teletype Motor Contioi Am®t0UrS Oflly 

: srss scrr ,o „, h ^» , 

• c«i i» cuatomuad tat ux'a. cabinet mi cable jet h pwr. supply 

• Squelch Inpwt lor *h»rtng Ol fOK# chmnet* COAAOC 

' Cell *ign SSIO i VAOC • programmed m ROM 

Dimanatan. 21 « n « sunchaai I" !*«'»*<> separately *217 85) 

Rower Requirement 12 volte DC at 200 me 

PK1 • FCC CERTIFIED • wired and tested in cabinet $209.95 

AMATEUR PRICE $189 95 

PK1S • Subassembly board - wired and lested $164.95 

AMATEUR PRICE $149 95 

PKD0C • Documenlation only - Refundable on first PK1 

purchase $ 9.95 

Please specify Call Sign, SSIO Number, and Node Number when ordering 
Contact GLB for additional into and available options 
We otlar a complete line ot transmitters and receivers stnps, preselector 
preamps, CWID’ers t synthesizers lorsmsteur 4 commercitl use 

Request our FREE catalog MC i Visa welcome u' 1' 



Heavy Duly switch for true 
1 Kw POWER - 2 Kw P.E.P. 


Single Pole, 3 Position 
Desk or wall mount 
All unused positions grounded 

•CSJc- UMI connect,.■ $27.25 
* - BNC BNC canned 0 >s / $36.50 


2 Pole, 2 Position, bypasses. 

Ilnears reflectometers, ontenna 
tuners, etc 

• CSV-7 lAir connectors , $34.25 


Single Pole, 5 Position, all unused 
positions grounded 

» i e $32.00' 

• BNC connectors/ $46.50 

' Shipping and handling for any 
item add $2 each 


ALL OUR PRODUCTS MADE IN USA 

BARKER & WILLIAMSON 

Quality Communication Products Since 1932 

At your Distributors wnte or call 

10 Canal Street. Bristol PA 19007 ■■■ 

( 215 ) 768-5561 mmm 
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P.O. BOX 1101 - DEPT. HR 
SOUTHGATE, MICH. 48195 
PHONE (313) 285-1782 
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ORR BOOKS 


BEAM ANTENNA HANDBOOK 

by Bill Orr. W6SAI and Stu Cowan. W2LX 

The Beam Anlenna Handbook first published m 1955 
bas been completely revised and updated with (he latest 
mlormabon on Beam Anlenna design Compulet designed 
Yagis give maximum gam in minimum space New mlo 
on Yagi HF and VHF beams and dimensions on beams lot 10. 18 and ?•! 

MHz WARC bands Everything you need to know about beam design, con 
slruction and operation 204 illustrations 288 pages 1st edition 1985 
□RP-BA Softbound S9.95 

SIMPLE LOW-COST WIRE ANTENNAS 

by Bill Orr. W6SAI 

Learn how to bulk) simple, economical wire antennas Apartment dwellers lake 
note 1 Fool your landlord and your neighbors with some ol the "invisible " anien 
nas lound here Well diagrammed 192 pages 1972 2nd edition 

iRP-WA Sottbound S7.95 

THE RADIO AMATEUR ANTENNA HANDBOOK 

by William I. Orr. W6SAI and Stuarl Cowan. W2LX 

Contains lots ol well illustrated construction protects tor vertical, long wire and 
HF/VHF beam antennas There is an honest judgment ol antenna gain figures 
information on the best and worst antenna locations and heights, a long look al 
the quad vs the yagi antenna, mlormahon on baluns and how to use them and 
new Information on the popular Sloper and Delta Loop antennas The text is bas 
ed on proven data plus practical, on the air experience 190 pages 1978 1st 
edition 

ClRP-AH Sottbound $7.95 

ALL ABOUT CUBICAL QUAD ANTENNAS 

by Bill Orr. W6SAI - New 3rd Edition 
Includes NEW data for WARC bands 

The cubical quad anlenna is considered by many to be Ihe best DX anlenna 
because ol its simple lightweight design and high performance You'll find quad 
designs lor everything trom the single elemem lo tne multi element monster 
ouad There s a wealth of data on construction, feeding, tuning, and mounting 
quad antennas 112 pages 1982 3rdedibon 
ClRPCQ Sottbound $6.95 

Pleas* add LI 50 for one book $2 50 lor two o< more books lo cover shipping and handling 

Ham Radio’s Bookstore Greenville, nhosoeb 


TV? 

THE HOME 
SATELLITE 
TELEVISION 
MAGAZINE 

A monthly of 100-plus pages—has everything you 
need to know about where to find equipment, how to 
install it, system performance, legal viewpoints, and in¬ 
dustry insights! With your subscription to STV " you will 
receive a FREE LCD Calendar/Clock 

• Only $19.95 per year (12 monthly issues) 

• $1.00 for sample copy 


IF YOU HAVE 
A SATELLITE 
SYSTEM,THEN 
YOU REALLY 


The best in satellite programming! Featuring: ★ All 
Scheduled Channels A-Weekly Updated Listings 

• Magazine Format ★Complete Movie Listing ★All 
Sports Specials ★Prime Time Highlights ★Specials 
Listing and ★Programming Updates! 

• Only $45.00 per year (52 weekly issues) 

• 2 Years $79.00 (104 weekly issues) 

• $1.00 for sample copy 


Visa" and MasterCard" accepted (subscrip¬ 
tion orders only). All prices in US funds. Write 
for foreign rates. 

Send this ad along with your order to: 

STV R /OnSat« 

P.O. Box 2384—Dept. HR • Shelby. NC 28151-2384 

SUBSCRIPTION CALLS ONLY 
TOLL FREE 1-800-438-2020 
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Katherine, KA31Y0 


Paul, WA3QPX 


Rob, WA3QLS 


71 Meadow Road, New Castle, Del. 19720 302-328-7728 

Factory Authorized Dealer! 9-5 Daily, 9-8 Friday, 9-3 Saturday 


KENWOOD YAESU ICOM TENTEC 
MICROLOG KDK SANTEC KANTRONICS 


800-441-7008 

Order & Pricing 
New Equipment 


Daily UPS Service 


Large Inventory 


All Other Calls 
302-328-7728 


No Sales Tax 
in Delaware! 

One mile off 1-95 


More Details? CHECK-OFF Page 142 
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Item StetitoB Dnakistore 


ARRL Q&A LICENSE MANUALS 
ALL LICENSE CLASSES NOW 
AVAILABLE! 

ARRL Q&A License Manuals are keyed to the latest FCC 
Exam syllabi now in use by the Volunteer Examiners. 

These books are written in an easy-to-read converstional 
style that enhances understanding without scaring the stu¬ 
dent away. All technical subject areas are explained in clear 
terminology and with plenty of illustrations, diagrams and 
schematics. Rules are also fully covered. Each book has 
the official ARRL multiple choice question Pool with 
answers and a key to the FCC Exam syllabus for reference 
to other study publications. These are the study guides to 
have. All books ©1985 1st Editions. 

I 1 AR-TG General Softbound $5.00 

! IAR-AG Advanced Softbound $5.00 

i JAR-EG Extra Softbound $5.00 


HR CODE TAPES 

Formerly Kantronics Tapes 

These code tapes have been designed by experts to help 
you learn code. Several different methods are available for 
all classes of license. Transcripts enclosed for checking 
copy. 

Gradient Tapes. (Slowly increasing in speed) 


□KT-NG Novice 4-9 WPM $6.95 

/KT-GG General 7-15 WPM $6.95 

□KT-EG Extra 13-23 WPM $6.95 

QSO Simulation Tapes 

UKT-QS01 7.5, 10, 13 & 15 WPM 1 hour $5.95 

□KT-QS02 7.5, 10, 13 & 15 WPM 1 hour $5.95 

t JKT-QS013 13 WPM 1 hour $5.95 


ANTENNA COMPENDIUM edited by ARRL Staff 

This book has more than 20 antenna articles that have 
never been published before. Subjects covered include: 
Quads. Yagis, Phased Arrays, Log Periodics, Subsurface 
Antennas, "The Old Spruce Antenna”, as well as discus¬ 
sions on Smith Charts, antenna design, the G5RV multi¬ 
band antenna and antenna polarization. Great summer 
reading and full of ideas for Fall ’85 antenna projects. 
©1985. 1st Edition. 

□AR-AC Softbound $9.95 


AMECO STUDY GUIDES 

Designed tor VEC Exams 

AMECOA Study Guides are taken from the FCC Amateur 
Exam syllabus, PR-1035 and have answers keyed to 
ARRL's recently released study material. These study 
guides are compatible with ARRL and all other VEC Exams. 
While nothing can guarantee that you will pass, AMECO 
Study Guides will make sure that you are fully prepared 
and ready to go when you sit down for the exam. Written 
in clear, concise, easy-to-read format, each question fully 
explained. Novice and General books cross referenced to 
AMECO's 102-01 for a more thorough explanation. 

□27-61 Novice Class Softbound $2.95 

□12-01 General Class Softbound $4.95 

□26-01 Advanced Class Softbound $4.95 

□17-01 Extra Class Softbound $4.95 


THE AMATEUR RADIO VERTICAL HANDBOOK 

by Cpt. Paul H. Lae. USN (Rat.), N6PL 

This is the only book dedicated to the vertical antenna and 
will be of interest to all those using or looking to use the 
vertical design. Based upon the author's years of work 
with a number of different vertical antenna designs, you'll 
get plenty of theory and design information along with a 
number of practical construction ideas. Included are 
designs for simple 1/4 and 5/8-wave antennas as well as 
broadband and multi-element directional antennas. Paul Lee 
is an engineer and avid ham and is Amateur Radio's resi¬ 
dent expert on the vertical antenna. ©1984, 2nd edition. 
□CQ-VAH Softbound $9.95 


COMPUTER WIMP 

BY John Bean 

"166 things I wish I had known before I bought my first 
computer." Based upon ten years of often frustrating ex¬ 
perience, this light-hearted, text is designed to help you 
learn about computers and to make intelligent decisions 
about their purchase. Author Bean first examines common 
pitfalls about purchasing a computer. He then examines 
warrantees, how to deal rationally with malfunctions, how to 
buy by mail, how to talk "technobabble" or computerese, 
how to avoid computer phobia, games, software piracy and 
much more. 1st Edition 285 pages *1983 
1TP CW Softbound $9.95 


COMMUNICATIONS SATELLITES 

by Loriy Van Hom 

Here's the most exhaustive text ever written about com¬ 
munications satellites! Easy-to-read text along with plenty 
of pictures and illustrations make this new book a veritabl 
gold mine of information. Nine chapters include: OSCAR, 
weather, domestic and international communications 
satellites, DBS, space shuttle, U S. Military and space 
surveillance systems and Soviet Space program. Also in¬ 
cluded are four appendices on satellite frequency cross 
references, satellite compendium, current geostationary 
satellites and a bibliography. Must reading for all satellite 
users. ©1985 1st edition 216 pages. 

□GE-CS Softbound $12.‘ 


THE COMPLETE DX’ER 

by Bob Locher. W9KNI 

DX'ing can be as simple as turning the radio on and 
searching across a band, or it can be hours spent studyii 
propagation reports, sunspot figures and the DX newslet¬ 
ters looking for tidbits of information. The first part of thi 
book is designed to teach the reader DX’ing fundamental: 
Part two is for the "over 200 countries worked” operato 
and has plenty of handy tips, aids and ideas. Part three i 
full of more esoteric hints for the "over 300 countries 
worked" operator. This book tells all and should be re¬ 
quired reading before anyone starts their quest for DXCC 
Even if you don't care about DXCC, Bob's easy-to-read 
style of writing is most enjoyable reading. ©1984, 1st 
edition. 

□ID-DX Softbound $10. 

UNDERSTANDING DATA COMMUNICATIONS 

(Includes Packet Information) 

By G. Friend, J.L. Flke, H.C. Baker and J.C. Bellamy 

Covers basic concepts of data transmission and receptioi 
asynchronous and synchronous protocols, error control z 
networking data communications systems. Data terminal! 
are fully discussed as are message and transmission ter¬ 
minals, modems and interfaces, fiber optics and satellite 
communications systems. Packet Networks and standard 
are covered with information on X.25 switching architec¬ 
ture. © 1984 1st edition 272 pages. 

□ TI-UDC Softbound $14 



By 

Chip Lohman 
NN4U 


AMATEUR RAOIO COMPUTER SOFTWARE 


ANTENNA DESIGN 

This self-prompting program covers dipoles, Yagis, long 
wires, rhombics, guads, loops, verticals and other anten¬ 
nas. You simply enter the frequency you are designing an 
antenna for, the antenna you want to make, and the com¬ 
puter will give you all the initial design specifications you 
need. The results can be stored on disk for permanent 
retention. 

□HO-AD (For C-64) $9.95 


PROPAGATION CHART 

Invaluable addition to any Hamshack. The Propagation 
Chart allows you to determine the maximum usable fre¬ 
quency (MUF) and the optimum frequency (FOT) between 
your QTH and any spot on the globe. You can get either a 
screen display, a printed tabular list over several days, or a 
rimed graph of MUF and FOT. You also get automatic 
earn headings and distance to the DX station. Covers 
160-10 meters and the new WARC bands. 

□HD-PC (For C-64) $16.95 


SUPER LOG 

Super log gives you all the advantages of a computerized 
data base without significantly changing the traditional log 
format. For contesters. Super Log can be configured to 
either manually or automatically enter contact number as 
well as time of contact. Make an error and you can easily 


go back and edit the entry. Super Log also allows you to 
print out either selected contents or the whole log. Will 
print QSLs. 

□HD-SL (For C-64) $19.95 


CONTEST LOG 

This disk contains four different contest programs; ARRL 
Sweepstakes, Field Day, Universal WW Contest log, plus a 
dupe checking routine. Each program is designed for real 
time use. It automatically enters date, time, band and 
serial number for each contact A 24-hour clock is 
displayed at the top of the VDT screen. When the contest 
is over, the program will print your results listing all duped 
and scored contacts in serial sequence with all the 
necessary information as well as completed score at the 
bottom of the page. 

□HD-CL (For C-64) $24.95 


MASTER LOG 

Over three years of development went into this program. It 
creates a file of 2100 individual records with up to 13 dif¬ 
ferent entries per record. Master Log can do a search and 
select based upon time, frequency, mode or any of the 
other variable parameters. It keeps track of DXCC and WAS 
status, prints QSL labels and can search its whole file in 
less than 5 seconds! Complete documentation is included 
to help you learn and use this truely state-of-the-art logging 
program 


COMPUTER 


COMPUTER PROGRAMS FOR THE RADIO 
AMATEUR 

by Wtyno Overbeck, N6NB, and Jim Steffen, KC6A 

Here's the best source book of computer programs for t 
Radio Amateur. Besides covering computer basics, this 
book gives you programs that will help you log, determii 
sunrise/sunset times, track the Moon’s path across the 
sky, use Greyline propagation and set up record system; 
for WAS, DXCC and VUCC, or any other award. You car 
either buy the book alone or you can buy the book with 
the programs already on disk. Take full advantage of yoi 
computer with this well written source book. ©1984, Is 
edition, 327 pages. 

Program Listing 

Data Bata Mgmt. 

Logs. Awards Data Base, Gridlocator 

Latitude/Longitude Programs 

Data File, Beamheadings, DX Display, Sunrise Chart, 

Greyline, DX Checker 

Contest and Duping 

Dupechecker, General Contest Logger, 

Field Day Logger, Sweepstakes Logger, Log Print 
Antenna Programs 

Antenna Scaler, Matching Evaluator, Vertical Pattern Plot 

EME 

EME System Calculator, Sky Locator, Moontracker 

□HA-0657 Softbound $17 

□HA-0657 book with program disk $29 

specify computer (see list below) 

□Program disk alone $1$ 

specify computer (see list below) 

Programs available for Apple II (DOS 3.3), IBM PC-DOS 
IRS-80 Model I and Model III and Commodore C-64. 
Please mark your order with the program disk you want 


□HD-ML 


$28.95 


Ham Radio has many other books in stock not shown here. 

Call or write today for your free catalog or to place an order. (603) 878-1441 

Please enclose $3.50 with your order to cover postage and handling. 


8-4 EST 
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BEAM ANTENNA HANDBOOK 

by W6SAI and W2LX 

Completely revised and updated trie Beam Antenna Hand¬ 
book includes the very latest state-ot-the-art antenna 
design Computer generated beam dimensions lor the 40. 
30. 20. 17. 15. 12. 10 and VHF bands are included elimi 
natmg the need lot time consuming math calculations Also 
covered are Beam height and optimum apex ot radiation, 
how element types and hardware ettect performance, ettect 
ol nearby obiects on radiation patterns teedlmes. baluns 
and matching systems and much more Ham Radio VHF 
columnist W1JR. and noted European VHF'er DL6W0’s 
VHF antenna designs are covered extensrvely as well as 
NBS VHF long Yagis 268 clearly wntten pages - 204 
easy to-understand illustrations, make this the book to buy 
lor beam construction 1985 1st edition 
RP BA Sottbound $9 95 


1985-86 ARRL REPEATER DIRECTORY 

You could call this book the "repeater biblc" Close to 
8.000 listings include stations organized first by frequency 
then by state and region All ol the important details such 
as access tones, auto patch, etc are also included It you 
do any traveling and take a two-meter rig with you, this is 
the book to have! 1984 

AR-RO Sottbound $3.00 


ARRL OPERATING MANUAL 

Brand New 2nd edition Just releasd and fully revised 1 This 
book tells you all about how to operate your station 
Message handling, emergency traffic, tips for successful 
contesbng and DXYng are lully covered as well as new 
seebons on digital communications and satellite operation 
The rcterence section has been greatly expanded to include 


SOFTWARE 


RTTY MAILBOX MS0 
for Vic 20 and C-64 Computers 

Turns your Commodore home computer into a powerful, 
easy to use message handling system Messages can be 
stored, read or deleted by either incoming RTTY signals or 
by using the computer's keyboard Each message is listed 
in a directory by hie name, along with date and time ol 
message initiation The Basic/Assembly language software 
combines high speed with user friendly features and lully 
controls your transmitter and receiver with automatic 
identification, an optional special message and automatic 
transmission ol dale and time during M§0 use You can 
also use this program to operate direct RTTY and 60. 67. 
75 or 100 wpm Baudot or 110 baud ASCII Vic 20 needs 
24k ol memory to use this program 
VC-CP Use with AEA CPI interface & eguiv $79.95 

VC-MF Use with MFJ interlace & equiv $79.95 

VC-KT Use with Kantronics interlace & eguiv $89.95 


RF NOTES by John Simmons. W6MDI 

Here s an easy way to get answers tor often asked elec 
ironies questions RF NOTES contains programs wntten by 
RE consulting engineers that answer ilH conversion . to 
convert voltage, current or power levels to dB. dBm con¬ 
versions. converts voltages or power levels to dBm and 
dBm to voltage or power VSWR calculations, calculates 
VSWR and return loss when both reflected and incident 
powers are known; Filter design. 14 different filter configur 
ations including schematics (6 low pass. 4 high pass. 2 
band pass and 2 band elimination circuits); Basic Micro 
strip and basic stnp line design, and resonant circuits. 
design parallel and senes resonant circuits. PI. capachve 
impedance divider and inductive impedence divider This 
disk is an invaluable reference tor all Radio Amateurs 
Graphics cards required 

E-RF (IBM PC only) Monochrome Monitor $59.95 

E-RFC (IBM PC only) Color Monitor $59.95 


ham.- 

radm 


m*Q*une 


CONTENDER II LOGGING DATABASE 

(Commodore C-64) 

This Commodore C-64 program will meet |us! about every 
logging need you can imagine It can be used as a contest 
log. general log or dupe checker and can be used for all 
band WAS, WA2 or DXCC The storage disk holds up to 
2.000 exchanges and can be edited and updated simply 
and easily Each entry contains callsign, signal reports 
automatic or manually entered time and date, band and 
mode as well as name and OTH Contender will also print 
QSL's. mail labels and contest dupe sheets The Contender 
USA-CA (three disks) is a Worked All County data base 
that saves time and hassle and a tremendous amount ol 
paperwork 

I CT-C Basic Contender (C-64) 1 disk $34.95 

CT-CUSA Contender Plus USA CA (C 64) 3 disks $49 95 


PACKET RADIO THRU SOFTWARE 

AX 25 Protocol 

You can get on Packet Radio two ways One is with a 
sophisticated "black box The other is by making your 
computer act like a black box"" by programming it in a 
high level machine language code W4UCH has wntten a 
machine language program tor the Radio Shack TRS-80 
Models 1. 3 and 4 computer (Model 4 works with Model 3 
disk while in Model 3 mode) This book has twelve chap 
ters plus seven appendices that take you step by step 
through the process of setting your computer to first con¬ 
vert the digital information into a useable format and then 
to decode the mtormation 1984 3rd edition 

RE-AX Sottbound $21.95 

RE Ml Modol t Disk $29.00 

No Documentation included 

RE Mill Model III 4 4 Disk $29.00 

No Documentation included 

RE-BO special book and disk $49.95 

(Specify disk. Mod 1 oi Mod III) 


BOOKSTORE 


COMPUTERIZED OX EDGE 

Generate your own Greyllne display. 

Xantek has adapted their best selling DX Edge to the com¬ 
puter world and it comes at a very reasonable price This 
computerized operating aid bungs into your ham shack the 
ability to know and predict when and where DX is going to 
appear When you ate using the program, the computer 
will automatically update the inhumation as the sun pro 
gresses across the lace ot the Earth To make the com¬ 
puterized DX Edge even easier to use, the display is keyed 
to the DXCC list and the 40 CO zones Disk and documen¬ 
tation are rust $34 95 This is something you've Got to 
have 1 1985 

XN-C64 (For Commodore C-64) 34.95 

AEA MORSE UNIVERSITY 

Contains • C 64 code training cartndge software package 
(no disk or cassetle necesssary) 

• ARRLs Tune In The World With Ham Radio 

Great NEW way to study for your Novice License 1 
This brand new package contains all one needs to learn the 
code and theory lor the Novice class Radio Amateur exam 
Basic code is taught using a character by character teach 
mg routine Practice can be either with individual letters or 
in groups of up to nine characters Proficiency is developed 
through practice sessions that can be progressively 
speeded up during the session either random characters 
or five letter groups. Farnsworth (high speed characters, 
slow spacing) or slow speed sending AtA has incorported 
a video game to make the code learning piocess even 
more tun You can also enter text from the keyboard for 
""customized" practice sessions or as an example ot how 
code should sound An analysis routine is included so that 
the computer can check one's progress in learning the 
code ARRL Tune In The World booklet will give you all 
you need to know to pass the Novice theory and regula 
lions Exam Great state-ot-the art teaching device Sure to 
be a hit this fall Get one now It's a great holiday season 
gittl 

AEA-MU (For C-64) $39.95 


GREENVILLE, NH 03048 




NEW 


Alpha Delta Model I 
160-80-40 METER 
QUARTER WAVE 


TWIN SLOPER ANTENNA 


The Model DX-A combines the tremendous firepower of the quarter 
wave sloper with the wide bandwidth of a half wave dipole. Simple 
to install, quick to tune. Proven longhaul DX performance. 


• Instills Ilk* in Invarttd-V dipole One leg 
for 80 meters (67') and the other leg for 
160/40 meters (55'). Fed with a single 

50 ohm coa*. SO-239 connector provided 
on mounting bracket 

• Configuration provides wide bandwidth 
on all three bands. Typically 70 kHz on 
160 meters. 200 kHz on 80 meters and full 
band on 40 meters Much wider than most 
other loaded slopers. dipoles or verticals. 
Diner usually not required. 

• Model DX-A also operates on 30-17-12 
meters. VSWR of less than 2.5:1 Easily 
matched with a tuner. 

• High-power operation. Rated at 1500 
watts PE R output. No traps to break 

ALPHA. VCLIi 


P.0 Box 571 Centerville, OH 45459 

(513) 435-4772 Orders • (513) 376-4180 Antenna Tech Info 

current solutions to current problems 


down. A single ISO-RES" Isolator-resonator 
is used In the 180/40 meter leg. 

• Current lobe up high for maximum radia¬ 
tion and excellent DX performance. Can be 
Installed from 25 to 40' high. 

• The Model DX-A Antenna Is fully assem¬ 
bled. uses all stainless steel hardware, a 
UV-protected ISO-RES' coll. »12 copper 
wire and Is rated for severe environments. 
Specially coated wire disappears from your 
neighbors' view, 

$ mi tm Available from 

M M H J your local 

Alpha Delta Dealer 
m ° r add S4 00 shipping 

and handling (USA only) 

j COMMUNICATIONS. INC. 

A A 

tntenna Tech Info V . y 



"TUNE IN” THE WORLD 
OF SPECIALIZED 
COMMUNICATIONS! 


Thousands of “Ham Radio" 
operators across the country 
are enjoying “Specialized 
Communications' 1 modes. 
Whether it's FSTV, SSTV, FAX. 
OSCAR, EME, RTTY, PACKET 
or COMPUTERS, today’s Radio 
Amateur is a highly skilled 
Communications Specialist! 

Providing full, in-depth 
coverage of these modes is our 
business and we’ve been do¬ 
ing it now lor over 19 years! 
And now we're expanding! 


Iowa Resents Mull 
A<W 4% S4k?4 Tj* 


4% Addffl To AH 
CtWQe Can) Otdns 


4 ^^ 


Now published “monthly" 10 times 
per year, SPEC-COMim readers are kept 
up-to-date in a world of fast moving 
modern technology. 

Why not give us a try? Back issue 
samples are available for just 52.00 ppd. 
(Master Article Indexes add $1.00). 

Special Six Month Trial Subscription 
-$10.00. U.S.fCanadalMexico Annual 
Subscription $20.00 (Foreign Subscrip¬ 
tions slightly higher). 

SPEC-COM" 

Amateur Radio Specialized 
Communication Journal 
P.O. Box H 
Lowden, Iowa 52255 
(319) 944-7669 (Membership Services) 


AZOTIC INDUSTRIES 

2026 W BELMONT 
CHICAGO. IL 60618 
312-975-1290 

ELECTRONIC COMPONENTS S SUPPLIES 


• nr connectors 

• UG C< IN NEC Tt IRS 

• AUDIO CONNECTORS 

• I INEAR ICS 

• OIGITAL ICS 

• TRANSFORMERS 

• METERS 

. ( • IMPUTER CABt f S 

• DISkETTES 


I DC CONNECTORS 

D SLlBMINIATLIRE 

TEST EOUIP 

TRANSISTORS 

DIODES 

TRIM CAPS 

RELAYS 

SWITCHES 

TOOLS 


VISIT OUR RETAIL STORE 
HRS MON-FRI 10-5 SAT 10-2 
PHONE ORDERS WELCOMED 

312 - 975-1290 ^ 182 

STATION 

MANAGER/ADVANCED 

A General Purpose Logging Program 

Designed lor the IBM’ PC.’ XT.’ en¬ 
hanced PC |r ‘ Menu driven, prompts lor 
easy use; lull color displays, multiple logs 
(each up lo 1.000 entries with user editing), 
several reporting methods including one by 
partial callsign 
FALL SPECIAL 

$59 00 includes 90 pg User's Guide & 
Diskette (source code included) 

$20.00 User s Guide only (may be applied 
lo lull purchase pi ice) 

Ohio residents include sales la« 

OMEGA CONCEPTS 

Professional software lor the Radio Amateur"’ 


P 0 Boi 615 
Troy. OH 45373 


T.L. Jones (KBBOA) 
Author 

k- 183 


IBM is a registered trademark ot International Business 
Marlene Corp 


Electronic Repair Center 

Servicing 

Amateur Commercial Radio 

The most complete repair facility on 
the East Coast. 

Large parts inventory and factory 
authorized warranty service for 
Kenwood, Icom and Yaesu. 

SEND US YOUR PROBLEMS 

Servicing "Hams" lor 30 years, no rig 
too old or new lor us 


4033 Brownsville Road 
Trevose, Pa. 19047 

215-357-1400 
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“HAM HOTLINE" 

THE PROVEN MONEYMAKER 
The “Ham Hotline" is a complete 
mailing list ot novice amateur radio 
operators and current hams who have 
renewed, upgraded or moditied their FCC 
licenses These ham enthusiasts have 
proven to be excellent prospects lor radio 
equipment, accessories and publications 
The Hotline is UPDATED EVERY 
TWO WEEKS with an average ot 8.000 
names and addresses each month. And. 
because we know the Hotline is the most 
up-to-date amateur radio listing available, 
we ll guarantee 98% deliverabilily 
Target your sales eftorts to your most 
likely buyers. Call DCC Data Service to¬ 
day and begin your subscription to the 
“Ham Hotline” the proven 

moneymaker 

DCC Data Service 184 
1990 M Street. N.W. Suite 610 
Washington, D.C. 20036 

Toll-free l-KOO-431-2577 
In DC & AK 202-452 1419 

r FREE CATALOG! "1 

Features Hard-to-Find Tools | 

and Test Equipment . 



Jensen s new catalog features hard-to- 
find precision tools, tool kits, tool cases 
and test equipment used by ham radio 
operators, hobbyists, scientists, en¬ 
gineers. laboratories and government 
agencies Call or write lor your tree copy 



brings the top to you 


ROHN brings the top 

to you with its patented design. 

For the ultimate “on the ground” 
service and antenna installation, 
a RQHN "Fold-Over” Tower is your 
besf buy. Your safety comes first with 
"Fold-Over." For complete details write: 



Now You Can Receive 



SPS 

DIST. 


ALL NEW 



PREAMPLIFIER 


fInDER + 


Model PT-2 is a continuous tuning 6-160 meter Pre-Amp 

__j*. and master power station control It is specifically designed 

^ lor use with a transceiver The PT-2 contains new sophisti- 

•jjp" cated control circuitry that permits it to be added to virtu- 

flU ally any transceiver with No modification No serious ham 
H ' can be without one. Other features include: ’Improves sen- 

' Aft ' ^ ‘ ‘ sitivity and signal-to-noise ratio. ‘Boosts signal up to 26 

db ‘ For AM or SSB ’ Bypasses itself automatically when 
^ the transceiver is transmitting ‘FET amplifier gives super¬ 

ior cross modulation protection. ‘Advanced solidstate circuitry. ‘Simple to install 
‘Improves immunity to transceiver front-end overload by use of its built-in-attenuator 
'Provides master power control for station equipment 

Model PT-2 117 V. 60 Hz. ✓ 187 

Model PT-2E . 220-240 V.. 50-60 Hz. 


Complete Line of 
Satellite Receiving Systems 

SPS 

San Pierre, IN 
(219) 828-7255 - 828 3091 


AMECO EQUIPMENT CO. 

275 Hillside Ave. Willlston Park, N.Y. 11596 
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NEMAL 


ELECTRONICS INTERNATIONAL 


INTRODUCING^ ASTRO SERVICE 

GUARANTEED SAME DAY SHIPMENT OR WE PAY THE FREIGHT ON ORDERS OF $100 OR MORE 
FOR STOCK ITEMS RECEIVED PRIOR TO 12 NOON EASTERN TIME. 


Factory Authorized Distributor lor 

COLUMBIA ELECTRONIC CABLES 


DIVISION CAROL CABLE COMPANY 

COAXIAL CABLES 


Over 75 types in stock, available In full roll or cut to order 
Nemal offers cable made to both military as well as com¬ 
mercial specifications Including Teflon cables. Silver plated 
cables and high power RF cables. 

MULTI CONDUCTOR CABLES 



Large inventory of both shielded and non shielded types from 2 
to 120 conductor and from 10 to 24 Gauge Jacket types 
available for specific applications including PVC, 
Polyethylene, and neoprene. Complete Columbia line 




OesiQned lor easy 
one step installation 
providing the 
required cables tor 
most earth station 
equipment 
all m a direct % 
bunai iachei * 


v 


SATELLITE CONTROL GABLE 

Im prove ^ NEW"! Lowest Loss! 


ACTUATOR CABLES 

ST-1 2 @ 16 gauge + 2 @ 22 gauge with 
foilshield and drain wire 24C/FT 

ST-2 2 ® 12 gauge + 3 @ 22 gauge with 
(oilshield and drain wire 36C/FT 

Direct Burial Black Polyethylene Jacket 


TYPE 4 

1 - RG6/U 18-Gauge 96% 
Copper Shield 
2® 120auge 
3® 18-Gauge 
3® 20 Gauge 
Shielded plus 
Tinned Coppei 
Dram Wire 

3 ® 22 Gauge Shielded 
plus Tinned Coppei 
Diam Wire 


TYPE 5 

2 - RG6/U 18 Gauge 96% 
Coppei Shield 
2® 12 Gauge 
3® 18 Gauge 
Shielded plus 
Tinned Coppei 
Dram Wire 

3® 22-Gauge Shielded 
plus Tinned Coppei 
Dtam Wire 


79C 89C 

FT FT 

Call tor 1000 FT pricing 


COAXIAL CABLE SPECIALS 


RG8/U mil spec 96% copper shield polyethylene 
RG8/U (EQ Belden 8214) 96% copper shield foam 
RG58/U mil spec 96% copper shield polyethylene 
RG62A/U mil spec 96% copper shield 93 ohm 
RG213/U mil spec 96% copper shield noncontam 
RG214/U tinned copper-double shield 


$29/100' 

$31/100' 

$ 10 / 100 ' 

$14/100' 

$36/100' 

$65/100' 


NEMAL ELECTRONICS INTL., INC. 


12240 N.E. 14th Ave., No. Miami, FL 33161 


Telephone: (305) 893-3924 


• COMPLETE 
MULTICONDUCTOR 
LINE 

• PRICING 
AVAILABLE FOR 
ALL QUANTITIES 


‘Also available Complete line ol 
lop quality connectors and SMATV equipment 
FRANCHISED DISTRIBUTOR — KINGS CONNECTORS 
Authored Distributor: Amphenol, Blonder-Tongue, Cable Wave Systems, Tyton. B&K 
‘Call or write tor complete pricing 


TELEX 532362 
•WELL BE GLAD TO 
CUT ANY OF OUR 
CABLES TO MEET 
YOUR EXACT LENGTH 
REQUIREMENTS 
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REVIEWS 


Butternut HF-2V vertical 
antenna 

About seven years ago. Butternut burst on the 
scene with one of the first "new" antenna ideas 
for the Amateur market. Their HF-5V was a five- 
band, no-trap antenna that covered 80-10 
meters. I was one of the first to get one for 
review and was very much impressed with its 
performance. In head-to-head competition with 
comparable antennas, the Butternut always was 
at least one S-unit stronger during on-the-air 
tests. Owners of Butternut's current model, the 
HF-6V, have told me that it does equally well. 

Recognizing that the six-band HF-6V was a 
little short for 80 and 40 meters and the fact that 
the high bands are going to be at best marginal 
for the next few years, Butternut modified their 
basic antenna design to optimize performance 
on 80 and 40 meters. The net result is the HF-2V 
antenna. The HF-2V incorporates all of the 
design features of the HF-6V — stainless steel 
hardware, T-6061 aluminium tubing, for strength 
and a double-walled base section for even more 
structural integrity and no traps. 

the antenna 

As with any antenna project, the first task was 
to read the instruction manual from cover to 
cover and take a full inventory of all the parts 
and hardware. All you need to assemble the an¬ 
tenna is a blade screwdriver, pliers, and a knife. 
A set of nut drivers would also be handy. 

Assembly is straightforward and should only 
take an hour or so to accomplish. Identification 
of parts and hardware is easy if you use the 
schematic diagram that comes with the unit. The 
antenna is constructed of telescoping aluminum 
with sections held together with stainless nuts 
and bolts. 

The antenna is loaded four feet from the base 
with an L/C combination made of very heavy 
duty aluminum wire and high voltage transmit¬ 
ting mica caps. Since the antenna is almost a 
full quarter wave on 40, very little of the 40-meter 
coil is used to tune the antenna. Should there 
be too much inductance for 40, a shorting strap 
is provided. The antenna is impedance matched 
at the base with an adjustable coil. 

about radials 

A lot of fuss is made about radials for vertical 
antennas and rightfully so. Many of those who 
install verticals constantly complain that the per¬ 
formance is less than was expected. In a major¬ 



ity of the cases, the prime reason is that there 
were either no radials or an insignificant number 
of radials under the antenna. In Butternut's opin¬ 
ion, it's best to assume that the earth you're 
working over is poor and that you'll need to 
engineer an artificial ground of your own. Radials 
can be either buried or laid atop the ground, 
whichever is easier. In general, it's better to in¬ 
stall more short radials above ground than to lay 
just a few long ones. 16 50-foot radials will work 
rather well in most installations. The ideal radial 
system would include 120 resonant radials, 1/4 
wave on each band. Needless to say, that is 
beyond the capabilities of most of us. 

checkout and adjustment 

Tune-up is simply a matter of adjusting the 
two loading coils for minimum SWR and adjust 
ing the base impedance matching coil to cor¬ 
rectly match the coax. As mentioned before, be¬ 
cause the antenna is almost a full 1 /4 wave on 
40, very little inductance is needed to tune the 
antenna. To set up and tune it, you need to first 
short out a full seven turns of the 40 meter coil. 

Now it's simply a matter of tuning the antenna 
for the lowest SWR on first 80 and then 40 
meters. The next procedure is to attach the base 
step-up transformer and match the feedline to 
the antenna. This is a little trickier than it sounds, 
and took me more than a few minutes to accom¬ 
plish. In order to get a proper match, you either 
expand or compress the coil to increase or de¬ 
crease the inductance needed to get a proper 
match. I found that no matter how much I 
changed the coil, I couldn't get a proper match. 
Sometimes drastic measures are necessary; I 
used one here, reasoning that no matter how 
much I expanded the coil, I still had too much 
inductance to match the antenna. So I cut the 
coil in half, reattached it, and again applied 
power. The result was that the antenna was 
nearly matched and required only one minor 
change to complete tune up. 

optional accessories and top 
loading 

Butternut offers a number of accessories you 
can use to tailor the HF-2V to your own personal 
needs. As most low band operators will know, 
top loading antennas is a very practical way to 
make short antennas perform better. The top 
loading kit gives you four 25-foot stranded "um¬ 
brella" wires and insulators. The "umbrella" is 
designed to improve the overall antenna perfor¬ 
mance on 80 meters (and 160 with optional TBR 
160 160-meter base loading kit). It will also im¬ 
prove the bandwidth of the antenna to over 100 
khlz on 80 and approximately 35 kHz on 160 
meters. Butternut also has a 30 and 20-meter 
resonator kit that can be added to the antenna. 
Unfortunately, you can only add one or the 
other, but not both. 

operation 

I've had this antenna up now for several 
months and have used it on both 80 and 75 as 


TRANSISTORS 


FRESH STOCK - NOT SURPLUS 
TESTED - FULLY GUARANTEED 



2-30 MHz 12V C 

= 28V) 


P/N 

Rating 

Each 

Match Pr. 

MRF406 

20W 

$14.50 

$32.00 

MRF412./A 

SOW 

18.00 

45.00 

MRF421 

100W 

25.00 

56.00 

MRF421C 

now 

_ 

60.00 

MRF422* 

150W 

38.00 

82.00 

MRF426./A* 

25W 

18.00 

42.00 

MRF428** 

150W 

55.00 

125.00 

MRF433 

12.5W 

12.00 

30.00 

MRF435* 

150W 

42.00 

90.00 

MRF449./A 

30W 

12.50 

30.00 

MRF450./A 

50W 

14.00 

31.00 

MRF453./A 

SOW 

15.00 

35.00 

MRF454./A 

80W 

16.00 

36.00 

MRF455./A 

SOW 

12.00 

28.00 

MRF458 

SOW 

20.00 

46.00 

MRF460 

SOW 

18.00 

42.00 

MRF464- 

SOW 

25.00 

60.00 

MRF466- 

40W 

18.75 

48.00 

MRF475 

12W 

3.00 

9.00 

MRF476 

3W 

2.75 

8.00 

MRF477 

40W 

11.00 

25.00 

MRF479 

15W 

10.00 

23.00 

MRF485* 

15W 

6.00 

15.00 

MRF492 

90W 

18.00 

40.00 

SRF2072 

75W 

15.00 

33.00 

SRF3662 

now 

28.00 

80.00 

SRF3775 

75W 

15.50 

34.00 

SRF3795 

85W 

18.50 

37.00 

C02545 

SOW 

23.00 

52.00 

SD1076 

70W 

17.00 

40.00 

S01451 

SOW 

15.00 

36.00 


VHF/UHF TRANSISTORS 


MRF212 

Rating 

10W 

MHz 

136-174 

Net Ea. Match Pr 

$16.00 - 

MRF221 

15W 

136-174 

10.00 

_ 

MRF222 

25W 

136-174 

14.00 

_ 

MRF224 

40W 

136-174 

13.50 

32.00 

MRF231 

3.5W 

66-88 

10.00 


MRF234 

25W 

66-88 

15.00 

39.00 

MRF237 

4W 

136-174 

3.00 

_ 

MRF238 

SOW 

136-174 

12.00 

_ 

MRF239 

30W 

138-174 

15.00 

— 

MRF240 

40W 

136-174 

18.00 

_ 

M.7F245 

SOW 

136-174 

28.00 

66.00 

MRF247 

75W 

136-174 

27.00 

63.00 

MRF250 

50W 

27-174 

20.00 

46.00 

MRF260 

5W 

136-174 

7.00 

— 

MRF261 

10W 

136-174 

9.00 

— 

MRF262 

15W 

136-174 

9.00 

_ 

MRF264 

30W 

136-174 

13.00 

_ 

MRF607 

1.75W 

136 174 

3.00 

_ 

MRF641 

15W 

407-512 

22.00 

_ 

MRF644 

25W 

407-512 

24.00 

54.00 

MRF646 

40W 

407-512 

26.50 

59.00 

MRF848 

SOW 

407-512 

33.00 

69.00 

2N3866* 

1W 

30-200 

1.25 

_ 

2N4427 

1W 

136-174 

1.25 

_ 

2N5591 

25W 

136 174 

13.50 

34.00 

2N 5642* 

20W 

30-200 

13.75 

34.50 

2N5945 

4W 

407-512 

10.00 


2N5846 

10W 

407-512 

12.00 


2N6080 

4W 

136-174 

6.25 

— 

2N6061 

15W 

136-174 

7.50 

— 

2N6082 

25W 

136-174 

8.90 

_ 

2N6083 

30W 

136-174 

9.30 

24.00 

2N6084 

40W 

136-174 

11.75 

28.50 

MRF134- 

5W 

TMOS FET 

2 200 

*10.50 


MRF137* 

30W 

2-200 

22.50 

— 

MRF138-* 

30W 

1.5-150 

35.00 

— 

MRF150” 

1S0W 

1.5-150 

80.00 

— 

MRF172* 

80 

2-200 

65.00 

— 


Selected, matched finals for Kenwood, Yaesu, 
loom, Atlas, etc. Technical assistance and cross- 
reference information on CD, PT, RF, SRF, SO P/Ns. 

QUANTITY DISCOUNTS AVAILABLE 
WE SHIP SAME DAY C.O.D./VISA/MC 

INFORMATION AND CALIF. ORDERS: (619) 7444)728 
OUTSIDE CALIF. ORDER DESK: 800454-1927 
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RF PARTS 

1320-16 Grand Ave., San Marcos 
California 92069 (619) 744-0728 
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ANTENNA SALE 

HYGAIN TOWERS 

HG37SS 

C 

HG52SS. 

A 

HG54HD 

L 

HG70HD 

L 

CUSHCRAFT 

A3 

205 00 

A4 

275 00 

R3 

255 00 

40-CD2. 

275 00 

AV5 . 

96 00 

.32-19 

89 00 

215WB 

75 00 

ARX2B 

35 00 

A144 11 

46 00 

A144-20T 

69 00 

424 B 

75 00 

AOP-1 

137 00 

KLM 

KT34A 

329 00 

KT34XA 

475 00 

432-20LBX 

64 00 

432-30LBX 

90 00 

435-18C 

109 00 

435-40C 

149 00 

2M-13LBA. 

77 00 

2M-14C 

85 00 

2M 16LBX . 

89 00 

2M-22C 

115 00 

HYGAIN 

TH3JR . 

TH7 


EX 14 

C 

14AVQ. 

A 

18AVT 

L 

V2 

V3 

V4 

HUSTLER 

25% OFF ALL MOBILE 

L 

6BTV 

125 00 

AEA 

144SR. 

42 00 

BUTTERNUT 

HF6V 

110 00 

HF2V 

110 00 

RG213U 

$ 26/fool 

ROTATORS 

CD45 

139.00 

HAM IV 

228.00 

T2X. 

275.00 

AVANTI 2M 

. 29 95 

HI O BALUN 

9 95 

KENPRO 

KR400 

11900 

KR500 . 

149 00 

KR600 

199 00 

KR5400 

249 00 

\ _ 

_ / 


102 NW BUSINESS PARK LANE 
KANSAS CITY. MISSOURI 64150 
816-741-8118 

CALL TOLL FREE 
1-800-821-7323 

rf'SA A C 0 0 % WELCOME 


130 B3 November 1985 190 


well as on 40 meiers and have been quite im 
pressed with its performance On 80 the anten 
na has performed as well as my 1 /4 wave sloper. 
and actually outperformed it in certain directions 
and conditions When Ron Wright was on 
Tonga, A35EA, I was able to work him through 
a fair sized pileup without too much difficulty. 
Not being a fan ol 40 meters, my operating ex 
perience there is admittedly spotty. But this 
antenna has performed very well and I've been 
able to work just about everyone I called. 

The Butternut HF-2V is the perfect antenna 
for those who want good low band performance 
without investing a lot of time and money instal 
ling a larger antenna. It's performance is com 
parable with a number of other antennas, and 
H F 2 V owners will get years of excellent results 
with this antenna 

It's interesting to note that the recent DX'pedi 
tion by the Texas DX Society took a Butternut 
HF 2V to the island of Desescheo. Used with the 
optional TBR 160, it accounted for thousands of 
contacts on 80 and 160. The expedition members 
have reported that the antenna was a breeze to 
set up and performed I lawlessly I remember that 
during that operation, night after night, they 
came pounding through with perfectly Q-5 
signals on 160 

specifications 

weight 
height 

feedpoint impedance 
VSWR at resonance 

VSWR < 2/1 

power rating 

wind no ice 

-de MACH 


131 pounds/5.9kg 
32 feet/9 75 meters 
50 ohms 

1.5/1 over a suitable 
ground 

65 kFIz on 80. full band 
on 40 

2 kW PEP/1 kW CW 
(less with TBR 1601 
80 MPH/125 kph when 
properly guyed 


MFJ-204 antenna bridge 

The MFJ 204 Antenna Bridge is designed to 
do three basic tasks: measure antenna impe 
dance, measure resonant frequency, and to tune 
antenna tuners "off the air." It's a handy piece 
of test equipment that every ham should have. 
There are several reasons that an antenna bridge 
is a much more versatile tool than its cousin the 
noise bridge The noise bridge is basically a wide 
band oscillator that can be used to roughly deter 
mine resonant frequency or impedance of an 
antenna I say "roughly" because the wideband 
oscillator is difficult to use. is imprecise and can 
sometimes give misleading results The antenna 
bridge, on the other hand, has a tunable oscil¬ 
lator that can be set to the precise frequency you 
want to work on The MFJ 204 covers 1.6-2.5. 
3 4, 7-11, and 13 30 MHz so you get full cover¬ 
age of all HF Amateur Radio bands. 

To measure antenna impedance, the first thing 
you do is set the oscillator to the frequency you 
want to work on. This is done by loosely coup¬ 


ling the antenna bridge to your receiver and lis 
tening for the beat note. You then connect the 
antenna bridge to the antenna to be measured 
and adjust the resistance control for a dip on the 
antenna bridge’s meter. Once you get this dip. 
you flip the bridge over and read the resistance 
from the factory-calibrated chart on the back of 
the unit. On my 160 vertical antenna, I measured 
an impedance of 35 ohms. |ust about where it 
should be. 

Using the antenna bridge to both measure res 
onant frequency and tune an antenna tuner is 
pretty much the same process. When used with 
an antenna tuner, the antenna bridge eliminates 
one of the most annoying aspects of the hobby 
the ubiquitous and infamous "tuner upper.” 
The MFJ 204 measures 2 1 /2 < 2 x 7 inches 
and weighs |ust about a pound It will run off 
a 9 volt battery or an optional 110 volt AC power 
supply. It’s covered by the standard MFJ 12- 
month warranty and should give many years of 
good, reliable service. 

I've since used the antenna bridge on several 
antenna projects and have enjoyed its utility. As 
long as I can keep the review unit. I think I'll let 
the noise bridge gather dust. 

NIACH 



computer interface 

The Computer Patch Model CP 100 Interface 
is a complete terminal unit for Morse, Baudot, 
ASCII, and AMTOR. It will interface a computer 
running communications software via TTL levels 
(RS 232 optional) to your radio. With the op 
tional current loop provisions, the CP 100 can 
be used with a mechanical teleprinter also. The 
tuning indicator is a ten segment bargraph fea 
Hiring discriminator type operation which graph 
ically shows selective fading and is ideal for 
AMTOR use (tuning 'scope outputs are also 



available!. The CP 100 also features a front panel 
squelch control which inhibits data to the com¬ 
puter when no signal is present (thus preventing 
print when receiving noise). Front panel selec- 






























THE FIRST NAME IN 
ELECTRONIC TEST GEAR 



TERMS • iitlillcllon guaranteed • eiamint lor 10 daft: ll nol pleased relurn in 
original lorm lor refund • add 6' • tor shipping and insurance to a manmum ol 
SIO 00 • overseas add 15'■ lor surlaco mail • COO add S? 50 ICOO in USA onlyl 
• ordors under SI5 00 add SI 50 • NY residents add P* sales tai • 90 day pans 
Nsrrsnly on ill kils • I year pans t labor warrant* on all wired units 

I =. = = ===== RAMSEY ELECTRONICS. INC. 

RAMSEY 2575 Baird Rd. 

— A Penfleld. NY. 14626 


PHONE ORDERS CALL 

716 - 586-3950 

TELEX 466735 RAMSEY Cl 


ACCESSORIES FOR RAMSEY COUNTERS 

Telescopic whip antenna—BNC plug .. S 0 
High Impedance probe, light loading .. 16 

Low pass probe, audio use. 16 

Direct probe, general purpose use. 13 

Till ball, lor CT-70,90.125 . 3 


20 MHz DUAL TRACE OSCILLOSCOPE 45 MHz DUAL SWEEP OSCILLOSCOPE 

Unsurpassed quality at an unbeatatte Ha* Ramsey .n.Hluscnp. £ R ♦ 

compares to others costing hundreds more Fealuraa include a com ^ Mylg 
ponent testing circuit to* resistor capacitor digital circmt and d.oda • 

testing • TV video sync lifter • wide bandwidth & high sensitivity • m ______ 

leaf nal gratacute • liont panel trace rotator • Z an* • high sensitivity 
ay rnodo • rooulalod power supply • bo4i in coltbrah* • rock solid OOU J 


S669 95 


RAMSEY D-llOO 
VOM MULTITESTER 

fl Compact and reliable designed to 
1 service a wide variety ot equipment 

Feature* include • mir*o* back 
4 scale • double teweted precision 
l > moving coil • double overload pro 
M lection • an ideal low cost unit lo* 
the beginner or as a spare back - up 
* unit 


NEW RAMSEY 1200 
VOM MULTITESTER 

Check transistors diodes and 
LEDs with this professional quality 
meter Other features include 
decibel scale • AM volt meteranq 
System • V .* mirrored sc ale • 
polarity switch e A) measuring 
ranges • safety probes • h»gh 
■mpact piastre case 


Reliable accurate digital me« 
surements at an amazingly low 
tost • an-liop color coded push 
buttons speeds range telethon 
• abs plastic bit stand • recessed 
input tacts • overload protection 
on all ranges • 3'«t digit LCD dis 
play with auto zero, auto polarity 
4 low BAT indicator 


last leads and 

^battery Included 


A 9 digit counter that wall outperform units cost 
•ng hundreds more • gate indicator • ?4mV (& 
’50 MHz typical senuhvitv • 9 d<gtl display 
• i ppm accuracy • display hold • dual inputs 
with preamps 

$ 169 95 AC a! SfSH 1 ** 

BP-4 mead pack • *3 


A versatile tab Dench counter with optional 
receive frequency edaptc' which turn* the CT • 
50 into a digital readout tor most any receiver 
• 25 mV (ll 150 MHz typical sensitivity • 8 digit 
display • i ppm accuracy 


The most versatile for less than (300 Feature* 3 
selectable gate times • 9 digits • gate ir J t *io» 

• display hold • 7SmV tu> 150MMZ typic-.l sen 
shinty • >0 MHz timebase tor WWVcaMfMNin 

• i ppm accuracy 


Lab quality at a breakthrough price F natures 

• 3 frequency ranges each with prv amp • du 
seiectnbio gale limes • gate activity indicator 

• SOmV (in 150 MHz typical sensalavity • wide 
frequency range • ’ ppm accuracy 

$4 4 095 wired includes 


PS-IB 600 MHz PRESCALER 

Eflends the range ut your present counter to 
600 MHz • 2 stage preamp • divide- by 10 cir 
Cuitry • sensitivity 75mV (m 150 MHz • BNC 
connectors • drives any counter 

$ 59 95 AC adapter 

PS IBM »4» 


DM-700 DIGITAL MULTIMETER 

Professional quality ot a hobbyist pr>ce F.a- 
lures include 76 different ranges and 5 func 
• • 
maiit decimal placement • automatic polarity 

$ A A 095 wirM include* 

I I wJ AC adapt.. 

DM-700 hit 

MP t probe set 4 *j 


The PR-7 is adeai fur mrrasunng weak signals 
•tom H) to t 000 MH/ • hat 75 db gam • BNC 
connectors • great tor shitting RF • ideal 
receiver TV preamp 

$4495 sg-*--- 

PR 7 kn $34 95 


The PS*7 >s handy tor haqh resolution Audi » 
resolution measurements multiplies UP in fte- 
ijiiem y • great lor Pi lour measuremer fs 
• multiplies by »0 of KX> • 0 O' Hi IMOklNgn A 
built-in signal preamp/conddioru" 
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More Details? CHECK-OFF Page 142 
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W WORLD WIDE AMATEUR RADIO ! 
Your ono source for all Radio Equipment! 


Complete Butternut Antenna 
Inventory In Stock* 


BENCHER PADOLES. 
BAIUNS, AUDIO FILTERS. 
IN STOCK 


ALA 144 MHz 
AEA 220 MHz 
AEA 440 Mh. 
ANTENNAS 


W BIRD 

Wattmeter* 4^ 
Element* 

In Stock 


MIRAGE AMPLIFIERS 
ASTRON POWER SUPPLIES 


New TEN TEC 

2591HT. Corsair II. Ar«o«y II. Century 22 


MAIL ALL ORDERS TO BARRY ELECTRONICS CORP 512 BROADWAY. NEW YORK CITY. N Y 10012. 


"Aqul So Mabla Eepanol" 

HARRY INTERNATIONAL TElEX 1? 7670 
MERCHANDISE TAKEN ON CONSIGNMENT 
FOR TOP PRICES 

Uu~t«' hxMftiM l..* «i rM •• ■•>«•*** In nlM 

M ■ ■ • 

SHORTWAVE ANTfcNNAbA RECUVERS 



We Sloe* AEA ARAL Alphj Amoco Anirnni Sfworliili. Astatic. 
Action H 4 K HI A Ba\b Bfnclw Bird fiirtlomul CDE. CES. CoMin» 
Communication* Spec Conn*ctor« Gowvrciaft Cukhcratl 
Oarwa Haul run Drotma. Oraka ETO (Alphai EMnac tncomm Herl 
Sound Henry Huillet iNealronrctl My G*m leant KIM Aantramc* 
La»»»n MCM iHaiMrai MFJ ) W Millar Mini Product* Muagr 
Newttomcv Ny* Vrlung Pa'ome* Rf RroOuci* Radio Amalaor CeHbook 
I lotto i Rockwall Collin* Sarloo Shut* Ta«v» Tempo. TvrvTvc. 

Tokyo Hr Power Tr.ony* TUHES W?AU Wabet Wilton Taasu Ham and 
Commercial Radio* Vocorn V.txopfa. Curb* Tnf. Wacom Duple• ere 
Repea (era Phelpt Dotty* I anon Infercoma Sceretera Crytlali Radio 
Publication* 

WE ROW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS 


Subway* 


IRME! Spring SI Station 
BMT Pnnc# Si Station 
INO r Train Bray Station 


I AllRINCJU’H'I MNvrtED P^ONI-N YtAUHORUtHt BE REIMBURSED 

„ VV 1 COMMERCIAL RAOIOS alecked 4 ear.Iced on premlaea 

a Amateur Radio Courses Given On Our Premises. Call 


Bus Broadway »6 lo Spimg St Owen faporl Orders Shipped Immediately. TIL«X 1 2 7670 

run *rr> 'ii am am Utixe 




Iron Powder and Ferrite 


TOROIDAL CORES 


Shielding Beads, Shielded Coil Forms 
Ferrite Rods, Pot Cores, Baiuns, Etc. 


Small Orders Welcome 
Free 'Tech-Data' Flyer 


AMID 


Since 1963 


12033 Otsego Street, North Hollywood, Calif. 91607 


In Germany Eientmmt,laden W'lheim — Mellies Sir 88 4930 Delmold 18 7/esf Germany 
In jatun Tjyomura iiecnon.es Company lid 7 9 7 Cnome Sola "anas Cn.yooa «u Tokyo Japan 


tion of 110 and below or 300 baud operation is 
provided along with an internal monitor speaker 
The CP 100 is housed in an attractive metal case, 
minimizing any potential RF interference efforts. 

For further information, contact Advanced 
Electronic Applications Inc., P. 0. Box 2160, 
Lynnwood, Washington 98036 

Circle #302 on Reader Service Card. 

new division 

Nemal Electronics International has opened a 
new value added division specializing in cable 
assemblies lor the aerospace, data processing, 
and commercial markets. 

With state of the art production and test 
equipment, the new Nemal facility is capable of 
producing more than 1000 assemblies daily. 
Nemal also maintains an extensive inventory of 
component parts and cables allowing lot next 
day delivery on a wide variety of RF and data 
cables, made and tested to exact customer 
requirements. 

For additional Information, contact Nemal 
Electronics International Inc., 12240 N.E. 14th 
Avenue, North Miami, Florida 33161 

Circle #303 on Reader Service Card. 

smart patch plus™ 

Tire new Smart Patch Model 5100 from C.E.S. 
combines the features of the original Smart 
Patch with an exciting new communications tool 
called "automatic remote " 



Installed in the home or office, model 5100 
allows mobile or handheld radios the ability to 
make or receive telephone calls, as well as allow 
the operation of the base station in telephone 
fashion through the use of in-house telephones. 
The base station radio can be selectively called 
by mobiles using touchtone encoders. 

Special emergency features provide safety to 
those who face crisis while mobile. These fea 
tures include EMERGENCY 911 AUTODIAL, as 
well as an included beeper box installed in the 
home or office that responds loudly to a user 
programmed code. A keylock on the front panel 
protects the user from unauthorized use. 

Autopatch features include USER PRO 
GRAMMABLE access codes, sophisticated toll 
restrict, and simplex operation, allowing the unit 
to work from base directly; no repeater is re¬ 
quired. Only five connections to base station 
radio are required 

For further information, contact CES, Inc.. 
P.O. Box 2930, Winter Park, Florida 32790. 

Circle #304 on Reader Service Card. 
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FALCON 

COMMUNICATIONS 


Introducing 


NoVax 

ON CALL 

It's on duly when 
you're not. 


OC-1 ONLY $59.95 C s ~ us* 

ON CALL i» a complete selet five call 5y item soyou don t h.iwc 
lo monitor the frequency or it can be used as a decoder for 
controlling equipment at the repealer site and at home 
Compare these features 

• 4 digit 16 tone sequential decorder programmable 43 660 dil 
ferent codes DTMF' Formal with Auto reset 

• 1 AMP SPST relay output momentary or latched for eiternal 
paging device such as Auto horn tape recorder speaker 
Audio uti. 

• Flashing LED call indicator (Energizes when your code has 
been accessed) 

• easy connection to any radio ’Hog Trade Mark 

• 12-16 volt DC operation of AT T 

•»i/o 3 1 i ? 15 * 5 in 

• can be used for clubs or emergency groups lor help situations 

To Order Send 
Chock or Money 
Order To ✓ 

MC VISA Accepted 

NYSL Residents 
Add Salos Ta« 


Falcon Communications, Well Known For MOSFET Repeater Power 
Amplifiers, Also Makes A Hard Working Line 01 Bipolar Power 
Amplifiers For Mobile/Base Use. Our 2 Meter Amplifiers Include: 


2 Walts in = 150 out 
1 Watt in = 90 out 


Model 5121 


E Carter Rd 
PO Bo* 364 
Westmoreland NY 


10 Watts in = 150 out 
2 Watts in = 50 out 


Model 5122 


or Phone 
315 733 3719 


Model 5123 30 Watts in = 150 out 

10 Watts in =90 out List $235 

A FEW FEATURES: 

1) Made in the USA 4) Automatic COR or remote keying 

2) All mode (FM. SSB, CW) 5) Built in thermal protection 

3) Optional plug-in receive preamp 6) Full 1 Year warranty 

For Information On Our Complete Line See Your Local Dealer Or Call Factory 
Direct circle tss on reader service card 

P.O. Box 8979 • Newport Beach, CA 92658 
(714) 760-3622 


EXMET vour source for Discounted Prime 6061 
T6/6061 T6511 aluminum Tubing and Rod that is 
stronger than steel and 1/3 the weight 

TUBING 

0 0 and wall Length Price per Length 

1/2* x 058 12 II $ 12 50 

7/8* * 058 12 II 19 50 

1- i 058 12 11 21 75 

1 1/4- x 058 12 11 27 35 

M/2- k 049 12 II ?8 80 

1-1/2* s 068 12 11 33 00 

M/2* x 065 12 11 38 40 

1-1/2- x 083 12 II 48 00 

1 1/2- x 125 24 11 86 40 

11/2*8 250 24 11 105 15 

2* x 058 12 II 42 25 

2* x 065 12 II 45 50 

2* x 125 24 It 110 40 

2* x 250 24 H 187 20 

3* x 065 12 ft 81 50 

ROD 

0 0. length Price per Length 

1/8* 12 n $ 2 00 

3/16* 12 It 4 50 

Volume discounts on orders over $500 00 Other sues ol tubing 
and rod quoted upon request Minimum order $50 00 tubing, 
$50 00 rod 

Policies All prices FOB Iwinsburg Ohio Payment is COO. 
or save COO charges by endosma a check or money order with 
your order Ohio residents add 5 1/2% sales tax 

-_» ._ 


Gunnplexer/ 

& occez/orie/ u 


EVE BY 

COMMODORE HAM 
NEEDS A COMPANION! 


From JIM GKUBBS, K9EL 


the author of Command Poet, Micro Ware Radio and 

Gateway to the World. Q5XT Publishing announces 

THE COMMODORE HAM'S COMPANION 

INCLUDES 

e Over 80 source* lor Commodore amateur radio soli 
ware and hardware 

• A bibliography ol over 60 magazine articles and 
reviews about using Commodore machines in the 
ham shack 

• How to use your Commodore computer lo lorn the 
packet radio revolution 

• Where to Und specialized programs tor $uch things as 
slow scan television satellite tracking and more 

• How to realize a dramatic increase in speed without 
learning machine language programming 

• Why the Commodore machines are the easiest to 

interlace - - 


A. Microwave Aaaoclataa 10 GHz Gunnpteser. Taro ol these transceivers can form tha heart ol a 10 QHi 
communication ayalam tor to tee. mew, video or data transmission, not to mention mountalntop DXIngl 
MA87141-1 (pair ol 10 mW transceivers) $251.95, Higher power units (up to 200 mV) available. B. Micro¬ 
wave Aaaoclataa 24 GHz Gunnpleser. Similar charactertttlcf to 10 QHi unit. MA07020-4 (pair ol 20 mW 
transceivers) 1739JO. C. This support moduls Is designed tor use with tha MA07141 and MA07S20 and 
provides all of tha circuitry tor a lull duple* audio transcehrs system Tha board contains a low nol»a. 
30-MHz tm receiver, modulators lor voice and mew operation, Gunn diode regulator and varactor supply. 
Malar outputs irs provided tor monitoring received signal levels, discriminator output and varactor tuning 
voltage RXMR30VD assembled and tasted 3119.95. D. Complete, ready lo use communication system 
for voice or mew operation. Ideal tor repeater Unking. A power supply capable of delivering 13 volts dc 
it 250 mA (lor a 10 mW version), microphone, and hssdphona and/or loudspeaksr are tha only additional 
llama needed tor operation. Tha Gunnpleaer can be removed tor remote mounting lo a tower or 2 or 4 
loot parabolic antenna. TR10GA (10 GHz, 10 mW) 3399.95. Higher power units available. TR24GA (24 GHz, 

20 mVY) 3439.95. Also available horn, 2 and 4 toot para¬ 
bolic antennae, Gunn, varactor and detector diodes, 
search and lock systems, oscillator modules, waveguide, 
flanges, etc. Call or writs tor additional Information. Let 
ARR taka you higher with quality 10 and 24 OHz equipment! 


Advanced 
Receiver 
Research 

Box 1242 • Burlington CT 06013 


Pile* 51595 • 52 50 First Class 
shipping and handling 

Mastercard and Visa accepted 
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if fi TUBES 

andIC’s 

■ FAST DELIVERY 

LOWEST PRICES 

call Toll Free (800) 221-5802 


Box H, 1365 39th ST., BROOKYLN, NY 11218 
Tel. 718-633-2800/Watts Line 800-221 5802 
FAX # (718) 633 4375 


AEAEAEAEAEAEAEAEAEAP^ 
AEAEAE AEAEAE AF A 
AEAEAEAEA^TxC 

AEA *£0* WlOO . 


LEARN ALL ABOUT 
TROUBLESHOOTING 
MICROPROCESSOR-BASED 
EQUIPMENT 
AND 

DIGITAL DEVICES 

Attend this 4-day seminar and master the essentials 
ot rmcropiocessor mainienance Gam a firm under 
standrng ot microprocessor lundamentals and learn 
speciak/ed troubleshooting techniques Fee is $695 00 

CURRENT SCHEDULE 

• Indianapolis IN — November 12-15 

• Oklahoma City. OK — December 3-6 

• San Antonio, TX — December 10-13 


More Hardware Features And 
Performance Than Any Other 
Morse, Baudot, ASCII, AM- 
Tf)R, SITOR. or II.F. Packet 
Terminal Unit Anywhere At 
Any Price! 

Your ATU-IOOO’s 
VERSATILITY 

PutN you on all digital moda* 

• Miir*a/Haudo(/ASCIl/AMTORASm)R/ 

II.F. parket (Software not Inrludi-il) 

• TTI. I/O lotflr Invention for urte with vir¬ 
tually any software 

• Built in TTl./RS-232/and loop keyer I/O 

• Optional 19 inch ruck mount kit 

• 13 VIM' operation. 110 VAC adaptor »up- 
plied 


MICRO SYSTEMS INSTITUTE 

Garnett. Kansas 66032 , 

(913) 898 4695 


AMATEUR RADIO REPAIRS 
SHOP OWNERS - 


Interested in more work? Major 
manufacturer will establish ser¬ 
vice center nationwide. Well 
equipped shop with qualified two- 
way Tech and accessibility to 
UPS are required. 

If you would like to increase your 
shop’s income, please list your 
qualifications and reply care of: 

Box 498 

Greenville, NH 03048 


PRECISION 

Put* you prarlaaly on frequency 

• All ahifta. 170 Hz Ozed nr 0 to 2000 Hz 
a<ti os table 

• Sat AFSK output tonaa indapandantly 
from IINNI to 3000 Hz to ona Hz 

• 32 polaa, activa fllterink 

• Sat racaiva Hilar* to ona Hz accuracy 

• Sat racaiva MARK A SPACE Hilar* Inda- 
pandanlly from 1000 to 3000 Hz 

• CW Hltar adjustable 700 to 2500 Hz 


This publication is 
available in microform 
from University 
4 % Microfilms 
International 


PERFORMANCE 


Put* you ahuad of all tha ra*t 

• Front-panal nqualrh control 

• Discriminator-type tunln* Indicator 

• 32 Polas total activa HltarinK 

• Built In 4 dikit counlar 

• Twin fullwave detertnr* 

• D.C. coupled automatic threwhold correc 
lion 

• 5mV to 5V AGC 


PIchhc send information shout Iheso lillos 


Advanced Electronic 
Applications, Inc. 

P.O. Box C-2160 
Lynnwood, WA 98036 
(206) 775-7373 
TELEX: 152571 - 

AEA INTL 


SAVE YOUR EARS 

WITH THIS HANDY 
SIGNAL ENHANCER 


Compitny In»IHulton 


Aildrmn 


(lull lull frtf tMM-521 1044 In Mm hjjtwt. 

AlaiLt tirol Hnwmi all tnllmi J1J-76I-47IIU Or 
ni.ul ittt|uir\ lo Uruvorsitv Mm rofilm* Intornutiofiul. 
MX) Norlh Zit'li RimmI Ann Artmr Ml 48100 


Tell 'em you saw it in HAM RADIO! 





























Uncle Ben says... 


• CALL ME... • WRITE ME... • SEE ME... 


“I give you 
much more than 
just the lowest price. 

When you get that exciting new piece of 
equipment from me. you know you are 
going to be completely happy... 

I see to it, personally! I also give 
you earliest delivery, greatest trade-in 
allowances, my friendly assistance 
in every possible way. 


Uncle Ben " Snyder. W2SOH 
the head man of 


Just ask any of the many thousands of “HAM 

hams all over the world who have been USA- 

enjoying my friendly good service 
for over a half a century. 73. Uncle Ben. W2SOH 


HAM HEACTOUARTERS. 

USA-" ..Since 7925' 


(516) 293-7995 


llAITOISON 

HAS THEM ALL! 

KENWOOD 


For my prompt, 
personal reply 


At one of the world's largest 
Ham Supply Centers! 


Kenwood TH21AT, 31AT, 41AT 


Kenwood TR-7950/7930 Kenwood TS 940S 


.rrr -rr, -rrr 

At * ■» 

\J •*> 


Kenwood TS-430S 


CHARGE IT! 


riAlfDISOH 


RADIO 


Since 1925' 


“HAM HEADQUARTERS. USA ” 

2263 Route 110 (at Smith St.) 

E Farmingdale. NY 11735 

1 -(5161 293-7995 


More Details? CHECK-OFF Page 142 
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Ham Radio's guide to help you find your local 


California 


C& A ROBERTS, INC. 

18511 HAWTHORN BLVD. 

TORRANCE, CA 90504 

213-370-7451 

24 Hour: 800-421-2258 

Not The Biggest, But The Best — 

Since 1962. 


FONTANA ELECTRONICS 

8628 SIERRA AVENUE 
FONTANA, CA 92335 
714-822-7710 
714-822-7725 

The Largest Electronics Dealer in San 
Bernardino County. 


JUN’S ELECTRONICS 

3919 SEPULVEDA BLVD. 
CULVER CITY, CA 90230 
213-390-8003 
800-882-1343 Trades 
Habla Espanol 


Connecticut 


HATRY ELECTRONICS 

500 LEDYARD ST. (SOUTH) 
HARTFORD, CT 06114 
203-527-1881 

Call today. Friendly one-stop shopping 
at prices you can afford. 


Delaware 


AMATEUR & ADVANCED 
COMMUNICATIONS 

3208 CONCORD PIKE 
WILMINGTON, DE 19803 
(302) 478-2757 

Delaware’s Friendliest Ham Store. 


DELAWARE AMATEUR SUPPLY 

71 MEADOW ROAD 
NEWCASTLE, DE 19720 
302-328-7728 
800-441-7008 

Icom, Ten-Tec, Microlog, Yaesu, 
Kenwood, Santee, KDK, and more. 
One mile off 1-95, no sales tax. 


Florida 


AMATEUR ELECTRONIC SUPPLY 

1898 DREW STREET 
CLEARWATER, FL 33575 
813-461-4267 
Clearwater Branch 
West Coast’s only full service 
Amateur Radio Store. 

Hours M-F 9-5:30, Sat. 9-3 


AMATEUR ELECTRONIC SUPPLY 

621 COMMONWEALTH AVE. 

ORLANDO, FL 32803 

305-894-3238 

Fla. Wats: 1 (800)432-9424 

Outside Fla: 1 (800)327-1917 

Hours M-F 9-5:30, Sat. 9-3 


Hawaii 


HONOLULU ELECTRONICS 

819 KEEAUMOKU STREET 
HONOLULU, HI 96814 
(808) 949-5564 

Serving Hawaii & Pacific area for 53 
years. 


Illinois 


ERICKSON COMMUNICATIONS, INC. 

5456 N. MILWAUKEE AVE. 
CHICAGO.IL 60630 
312-631-5181 

Hours: 9:30-5:30 Mon, Tu, Wed & Fri; 
9:30-8:00 Thurs; 9:00-3:00 Sat. 


Indiana 


THE HAM STATION 

808 NORTH MAIN STREET 
EVANSVILLE, IN 47710 
812-422-0231 

Discount prices on Ten-Tec, Cubic, 
Hy-Gain, MFJ, Azden, Kantronics, 
Santee and others. 


Massachusetts 


James Millen Components by 
ANTENNAS ETC. 

16 HANSOM ROAD 
ANDOVER, MA 01810 
617-475-7831 

Bezels, binding posts, capacitors, con¬ 
densers, chokes, coils, ceramics, H.V. 
connectors, plate caps, hardware 
knobs, dials, scopes and grid dippers. 
Inquire SASE or visit. 


TEL-COM, INC. 

675 GREAT ROAD, RTE. 119 
LITTLETON, MA01460 
617-486-3400 
617-486-3040 

The Ham Store of New England 
You Can Rely On. 


Michigan 


ENCON PHOTOVOLTAICS 

Complete Photovoltaic Systems 
27600 Schoolcraft Rd. 

Livonia, Michigan 48150 
313-523-1850 

Amateur Radio, Repeaters, Satellite, 
Computer applications. 

Call Paul WD8AHO 


Nevada 


AMATEUR ELECTRONIC SUPPLY 

1072 N. RANCHO DRIVE 
LAS VEGAS, NV 89106 
702-647-3114 

Dale Porray "Squeak,” AD7K 
Outside Nev: 1 (800) 634-6227 
Hours M-F 9-5:30, Sat. 9-3 


New Jersey 


KJI ELECTRONICS 

66 SKYTOP ROAD 
CEDAR GROVE, NJ 07009 
(301)239-4389 
Gene K2KJI 
Maryann K2RVH 

Distributor of: KLM, Mirage, ICOM, 
Larsen, Lunar, Astron. Wholesale - 
retail. 


NEW YORK 


BARRY ELECTRONICS 

512 BROADWAY 
NEW YORK, NY 10012 
212-925-7000 

New York City’s Largest Full Service 
Ham and Commercial Radio Store. 


VHF COMMUNICATIONS 

915 NORTH MAIN STREET 
JAMESTOWN, NY 14701 
716-664-6345 

Call after 7 PM and save! Supplying all 
of your Amateur needs. Featuring ICOM 
"The World System.” Western New 
York’s finest Amateur dealer. 


n j YOU SHOULD BE HERE TOO! 

•LsGalGTS. Contact Ham Radio now for complete details. 
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Amateur Radio Dealer 


Ohio 


AMATEUR ELECTRONIC SUPPLY 

28940 EUCLID AVE. 

WICKLIFFE, OH (CLEVELAND AREA) 
44092 

216-585-7388 

Ohio Wats: 1 (800) 362-0290 
Outside Ohio: 1 (800) 321-3594 
Hour s M-F 9-5:30, Sat. 9-3 _ 

UNIVERSAL AMATEUR RADIO, INC. 

1280 AIDA DRIVE 

REYNOLDSBURG (COLUMBUS), OH 
43068 

614-866-4267 

Featuring Kenwood, Yaesu, loom, 
and other fine gear. Factory author¬ 
ized sales and service. Shortwave 
specialists. Near 1-270 and airport. 


Pennsylvania 

HAMTRONICS, 

DIV. OF TREVOSE ELECTRONICS 

4033 BROWNSVILLE ROAD 
TREVOSE, PA 19047 
215-357-1400 

Same Location for 30 Years. 


LaRUE ELECTRONICS 

1112 GRANDVIEW STREET 
SCRANTON, PENNSYLVANIA 18509 
717-343-2124 

ICOM, Bird, Cushcraft, Beckman, 
Larsen, Amphenol, Astron, Belden, 
Antenna Specialists, W2AUAN2VS, 
Tokyo Hy-Power Labs, WELZ, Daiwa, 
Sony, Saxton, Vibroplex, Weller. 

THEVHFSHOP 

16 S. MOUNTAIN BLVD., RTE. 309 
MOUNTAINTOP, PA 18707 
717-474-9399 

Lunar, Microwave Modules, ARCOS, 
Astron, KLM, Tama, Tonna-F9FT, 
UHF Units/Parabolic, Santee, Tokyo 
Hy-Power, Dentron, Mirage, 
Amphenol, Belden 


Texas 


MADISON ELECTRONICS SUPPLY 

1508 mckinney 

HOUSTON, TX 77010 
713-658-0268 
Christmas?? Now?? 


Wisconsin 


AMATEUR ELECTRONIC SUPPLY 

4828 W. FOND DU LAC AVE. 
MILWAUKEE, Wl 53216 
414-442-4200 

Wise. Wats: 1 (800) 242-5195 
Outside Wise: 1 (800) 558-0411 
M-F 9-5:30 
Sat 9-3 



* • * RS 232C VOLTMETER FOR YOUR PC * * * 

8 channel, 4M> digit AC/DC voltmeter & controller. 
SENSATROL talks your computer's language! Sen¬ 
sors hook up easily to differential inputs providing 15 
bits of IOOuV. Special tri-state serial c»utput allows 
networking. Includes seven binary control outputs. 
Uses simple PRINT and INPUT with BASIC. Detailed 
manual starts amateurs in sensor hookup & applica¬ 
tions S385 COMPLETE! 

DEALER INQUIRIES WELCOME. 
603-588-3746 

BOX 33, FRANCESTOWN, NH 03043 


DATA WORLD PRODUCTS 
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H. L. HEASTER. INC.. 203 Buckhannon Pike, Clarksburg. W. 
Va 26301 Clarksburg Phone (304) 624 5485 or W. Va. Toll- 
Free 1-800-352-3177 

HAROLD HEASTER. KA80HX, 91 Ridgefield Place. Ormond 
Beach, FI 32074 Florida Phone (904) 673-4066 

NEW NATION-WIDE TOLL-FREE TELEPHONE 1-800-S4-RADI0 
1-800-84-72346 

Call us lor a quolation, WE WILL SAVE YOU MONEY! 


SATELLITE TV 


buy from a HAM and SAVE 

ZTE Communications 

Pocatello, Idaho 

Complete SYSTEM PACKAGES are available at 
reduced prices. Call for quotes before you buy. 

Here are a few sample prices 

- RECEIVERS - we pay UPS Shipping 

Drake 324S with Down converter.$290 

Drake 424S with Down converter.$418 

Uniden UST 1000 with down converter.$235 

Umden UST 2000 with down converter.$235 

Uniden UST 6000 with block down converter—--$480 
Uniden UST 7000 with BDC and 18 inch arm-$1008 
STS SRb—$222 STS SR Block-$390 

STS LSR with Actuator—$636 STS BDC- $99 

JANIEL BCR-2000 with Block down converter-—$313 
TOKI TR 99—5187 TOKI 150B with BOC—$292 

- ANTENNAS - ANTENNAS - you pay shipping 

Raydx 8.5 foot—$563 Raydx 10.5 foot--$632 

Uniden 10.5 toot—$575 CALL 

ZTE Communications is owned and operated by John Wilson, 
WAODYU, I am the only employee. I work out of my house, 
which means lower prices tor you!! 

Availability and prices are subject to change. Call John AFTER 
5 PM mountain time. Telephone 1-208-237-1237 after 5 pm. 
no collect calls 203 



NowSinad can 

BE MEASURED WITH 
YOUR VOM 

• Quickly tune Receivers, Cavities, 
Preamps, etc. 

• Works with your VOM or AC 
VTVM that has 2.5V lull scale sen¬ 
sitivity or better. 

• Fast accurate measurements. 

• Sinad measurement displayed on 
meter in “dB" scale. 

• Self contained, pocket size, go 
anywhere instrument. 

• Powered by standard 9V battery 
or optional AC adaptor. 

SINADAPTOR SAI-01 

$ 79.95 

Please add $3 50 
shipping & handling 

NY res add 7% sales lax 

J.S. Technology, Inc. 

39 Main Street 
Scottsville, NY 14546 


(716) 889-3048 ✓ 204 



Catalog, I enclose $4 to cover shipping 


Name 


Address. 


City. 

Zip. 

CXCK SMITH ELECTRONICS INC 
P.O.Box 2249 Redwood City CA 94063 
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flea * *i—j 
market 


RATES Noncommercial ads IOC per word; 
commercial ads 60C per word both payable 
in advance. No cash discounts or agency com¬ 
missions allowed. 

HAMFESTS Sponsored by non-profit or¬ 
ganizations receive one free Flea Market ad 
(subject to our editing) on a space available 
basis only. Repeat insertions of hamfest ads 
pay the non-commercial rate. 

COPY No special layout or arrangements 
available. Material should be typewritten or 
clearly printed (not all capitals) and must in¬ 
clude full name and address. We reserve the 
right to reject unsuitable copy. Ham Radio can¬ 
not check each advertiser and thus cannot be 
held responsible for claims made. Liability for 
correctness of material limited to corrected ad 
in next available issue. 

DEADLINE 15th of second preceding 
month. 

SEND MATERIAL TO: Flea Market, Ham 
Radio, Greenville, N. H. 03048. 


BACK ISSUES QST. 73, Ham Radio. Stamp for list. Koepke, 
6 Katherine Rd., Albany, NY 12005. 

DIGITAL AUTOMATIC DISPLAYS. AH transceivers Six 1/2" 
digits. 5" wide x 1-1/4" x 9" cabinet. Send $1.00 for infor¬ 
mation. Be specific Grand Systems, PO Box 2171, Blaine, 
Washington 98230, 

ANTIQUE RADIOS Schematics, tubes and literature. Send 
SASE to VRS (HR), 376 Cilley Rd., Manchester, NH 03103 
for large list. 


PRINTED CIRCUIT BOARDS TORCCC. Electronics will print 
any schematic, 6" x 9" maximum, on a circuit board for $ 1 .50 
(larger schematics -0 add $1.25 per additional 50 square 
inches). Send check and schematic to: TORCCC Electronics, 
2161 North California, Chicago, Illinois 60647. 


WANTED: Regency XL2000 Transceiver or newer 10 chan¬ 
nel 148-162 MHz or Wilson WH2510, PO Box 929, Blacksburg, 
VA 24060-0929 (703) 382-4458 


Foreign Subscription Agents 
for Ham Radio Magazine 


Ham Radio Austria 
Karin Uebet 
Postiach 2454 
D 7850 Loerrach 
West Germany 

Ham Radio Belgium 
Stereohouse 
Brusselsesteenweg 416 
B-9218 Gent 
Belgium 

Ham Radio Holland 
Postbus 413 
NL 7800 Ar Emmen 
Holland 

Ham Radio Europe 
Box 2084 

S-194 02 Upplands Vashy 
Sweden 

Ham Radio France 
SM Electronic 
20 bis. Ave des Clarions 
F 89000 Auxerre 
France 

Ham Radio Germany 
Kann Uebei 
Postfach 2454 
0-7850 Loerrach 
West Germany 


Canada 
Send orders to 
Ham Radio Magazine 
Greenville. NH 03048 USA 
Prices in Canadian funds 
1 yr $29 95. 2 yrs $53 30 
3 yrs $75 40 


Ham Radio Italy 
Via Pordenone 17 
1-20132 Milano 
Italy 


Ham Radio Switzerland 
Karin Ueber 
Posttach 2454 
D 7850 Loerrach 
West Germany 


Ham Radio England 
c/o R S G B 
Alma House 
Cranborne Road 
Potiers Bar 
Herts EN6 3JW 
England 


NEW CODE SYSTEM. Curfvcode, by W40UP, lets beginners 
know code without “study , helps YOU boost your speed! 
Systems shows how sound patterns make unforgettable 
shapes in your minds-eye. Eight Curlycode shapes show most 
letters Average of two different endings for each shape show 
all 61 characters. Booklet $6.50 Complete set: Booklet, wall 
chart, pocket card, special chart, all for $11.50. Discount 20 
percent for 10 or more complete sets, Minds-eye Publications, 
Dept HI. Box 1310, McLean, VA 22101. 


THE GOOD SAM HAMS invite RV operators to check in the 
Good Sam Ham net 14.240 ± Sundays 1900Z also 3.880 ± 
Tuesdays at 2359Z. Net control N5BDN, Clarksville, IN 


SCHEMATIC: Radio receivers 1920’s/60’s. Send brand name, 
model No., SASE. Scaramella, PO Box 1, Woonsocket. Rl 
02895-0001. 


CABLE TV CONVERTERS/DESCRAMBLERS. Jerrold. 
Hamlin, Zenith — many others. Factory units/lowest dealer 
prices Complete illustrated catalog, $2.00 Pacific Cable Co., 
Inc., 7325-1/2 Reseda Blvd., Dept. 1006, Reseda, CA 91335 
818/716-5914 

NEW VLF 2 kHz-500 kHz products by K1RGO. L-101B VLF 
converter, L-201 VLF broadband preamplifier. L-400 VLF 
active antenna and more Write for free catalog LF Engineer¬ 
ing Co., 17 Jeffry Road, East Haven, CT 06512. 


JCOM AND KENWOOD SEPARATE NEWSLETTERS: 5 years 
of back issues! Now available TS930S & 430S users modifica¬ 
tions supplement. Send 39C SASE for 12 page FREE Brochure 
to: International Radio, Inc., 1532 SE Village Green Dr., Suite 
L, Port St Lucie, FL 33452. 


HELP: Need schematic for Knight 2-meter transceiver Model 
TR-108. Will pay for copy. Ph. (209) 626-4219 KB6JDT, 
Donald M Cox, 318 Park Blvd., Orange Cove, CA 93646. 

SIGNAL GENERATORS, URM-25D, 10 kHz thru 50 MHz 
$245.00, URM-26B, 4 MHz thru 405 MHz $245.00, HP614A, 
900 MHz thru 2100 MHz $345.00, HP618B. 3.8 GHz thru 7.6 
GHz $375.00, HP608C 10 MHz thru 480 MHz $345.00, 
TS-510/U 10 MHz to 420 MHz $295.00 All lab calibrated. Have 
good stock so order today We accept M/C, VISA, or check. 
FOB Otto. Immediate shipment Phone Bill Slep 704-524-7519. 
Slep Electronics Company, Highway 441, Otto, NC 28763. 

CABLE TV CONVERTERS & EQUIPMENT: Plans and parts 
Build or buy FREE information. C&D Electronics, 626 Flower- 
dale. Dept HR, Ferndaie, Ml 48220 


TR-7 USERS: NB-7 Noise blanker (new) $65.00 ppd. HS-75 
headset (padded) new $14.00 ppd. SL-300, SL-500 CW filler 
$55.00 ea. ppd. K3UKW, Tony Musero (215) 271-8898. 


FOR SALE: Kenwood TR-7800 two meter transceiver 
$200 00/offer; Regency & Hallicrafters 150-174 MHz receivers 
$15.00 each; Realistic SSB/AM CB $75.00 WB9YBM, Klaus 
Spies. 8502 Oketo, Niles, Illinois 60648. 

ELECTRON TUBES — Radio & TV types 75% off list price 
— huge inventory! Also industrial types. Send for Free Catalog 
today or call Toll Free (800) 221-5802. Box HC, 
Transleteronics, Inc., 1365 — 39th Street, Brooklyn, NY 
11218. See our display ad this issue. 

IMRA, International Mission Radio Association helps mission¬ 
aries. Equipment loaned. Weekday net, 14.280 MHz, 2-3 PM 
Eastern Eight hundred Amateurs in 40 countries. Brother 
Frey, 1 Pryer Manor Road, Larchmont, New York 10538. 


ELECTRON TUBES: — Receiving, transmitting, microwave 
all types available Large stock. Next day delivery, most 
cases Daily Electronics. PO Box 5029, Compton. CA 09224 
(213) 774-1255. 


CHASSIS and cabinet kits. SASE K3IWK. 


CUSTOM MADE embroidered patches. Any size, shape, col¬ 
ors. Five patch minimum Free sample, prices and ordering 
information. Hein Specialties, Inc , Dept. 301,4202 N. Drake. 
Chicago, IL 60618. 


CX7 REPAIRS. 415-549-9210 


RTTY-EXCLUSIVELY for the Amateur Teleprinter One year 
$10.00. Beginners RTTY Handbook $8.00 PO Box RY, 
Cardiff, CA 92007. 

TRS-80 Model l/lll/IV OWNERS. HF antenna design program 
calculates dimensions for dipole, yagi, and quad antennas 
$14.95 (cassette) + $2.00 s&h to Cynwyn, Dept H, 4791 
Broadway, Suite 2F. New York, NY 10034 

OLD RADIO transcription discs wanted Any size, speed 
W7FIZ, Box 724 HR, Redmond, WA 98073-0724. 

RUBBER STAMPS: 3 lines $4.50 PPD. Send check or MO to 
G.L. Pierce, 5521 Birkdale Way, San Diego, CA 92117. SASE 
brings information. 

RF DESIGN PROGRAM calculates stability, gain, noise figure 
circles, and more. For C-64 and IBM PC, $29.95. Jim Allyn, 
N7JA, 7000 Litchford Road, #26, Raleigh, NC 27609. 


AMATEUR RADIO CLASSES: Chelsea Civil Defense will 
sponsor evening classes at Chelsea High School starting 
October 16, 1985, for Novice (basic level ham license), and 
Tech/General licenses. Minimal cost for materials only For 
information: Frank Masucci, 136 Grove Street, Chelsea, MA 
02150 


NEW! CW WORD COPYING COURSE Complete Easy-to 
learn. QSO-Trainer ,M code course. Includes two 60-minute 
audio cassettes and complete instructions. Send $16.95 (Indi¬ 
ana add 65 cents). Money back, satisfaction guarantee (less 
$2.00 shipping and handling). Business-size SASE gets free 
information. A VC Innovations, Inc., Dept. HC2, PO Box 20491, 
Indianapolis, IN 46220. 


UHF PARTS. We stock GaAs Fets, trimmers, and many of 
those impossible to find parts for the UHF builder. For ex¬ 
ample: MGF 1202 at $10.00, Finger Stock at $7.50 per 16" 
strip. SASE brings list. Microwave Components, 11216 Cape 
Cod, Taylor, Mich. 48180 


SELL: TS147A Test Set. 8.5-9 6 GHz CW-FM generator, fre¬ 
quency meter, power, manual. $50.00 plus UPS. Huntley, 
W6RNC, PO Box 478, Nevada City, Calif. 95959 


COMPUTERIZE YOUR IC-720 or R-70 Keyboard frequency 
entry. 64 memories, scanning (frequency, memory, and 
mode) Many more features. Requires no interface, just cable 
— directions included. For Commodore 64. Cassette $14.95, 
disk $16.75, ppd. Cables also available. David Oliver, W90DK, 
Rt. 2, Box 246, Shevlin, MN 56676. 


WANTED: Operations manual schematic for Sierra 305 A-L 
frequency selective level meter. Weber, 2605 West 82nd 
Place, Chicago, IL 60652. 


WANTED: Old tube HiFi equipment. Working or not, complete 
or parts. All makes and models. Jack Smith, 59 Millpond, N. 
Andover, MA 01845. 


RECEIVERS: Good operating and appearance with manual. 
HA-350. $50.00; NC-173; NC-300 $100.00 each All plus ship¬ 
ping. Lisains, 116 Orton, W. Caldwell, NJ 07006. (201) 
226-7943. 


FREE 3 month subscription. Send callsign to Westlink Report- 
H 11 ,28221 Stanley Court, Canyon Country, CA 91351. New 
only! 


KT5B ANTENNA 160m-10m no traps. $59.95. Weather Boot 
Kit $8.95 Open-wire, roller-inductor, antenna accessories and 
much more. Kilo-Tec, PO Box 1001, Oak View CA, 93022 Tel: 
805-646-9645. 


WANTED: R-1490/GRR-17 receiver, parts and manual. Gene 
Mottern, 313 Royal Drive, Kingsport, Tenn 37663. 


2 METER AMP KITS: 8877 legal limit kit $395. 3CX800A7 
900W kit $325. Also HV power supplies, CX600N relays, parts 
and EME newsletter. SASE for catalog. 2 Meter EME Bulletin, 
417 Staudaher St., Bozeman, MT 59715 


COMING EVENTS 

Activities — “Places to go . . 

GEORGIA: Southnet II Packet Radio Conference hosted by 
Georgia Tech Amateur Radio Club and sponsored by the Georgia 
Radio Amateur Packet Enthusiast Society. November 23 and 
24, Georgia Tech campus downtown Atlanta. Tech sessions 8:30 
to 5:00 Saturday and 8:30 to 12 Noon Sunday. For further in¬ 
formation: Bill Crews, WB2CPV, 1421 Hampton Ridge Road, 
Norcross, GA 30093. (404) 923 1978. 


MASSACHUSETTS: The Honeywell 1200 Radio Club and the 
Waltham Amateur Radio Association will hold their annual 
Amateur Radio and electronics auction, Saturday, November 
23 at the Honeywell Plant, 300 Concord Road, Billerica. Doors 
open 10 AM. Free admission and parking. For more informa¬ 
tion: Doug Purdy, N1BUB, 3 Visco Road, Burlington, MA 
01803. 


ILLINOIS: Waukegan Squadron Civil Air Patrol will hold its 
annual Fall Hamfest, Sunday, November 3, Lake County Fair¬ 
grounds, Rt. 120 and 45, Grayslake Doors open 7 AM. 
Admission $3.00 Tables $5 00 Large indoor area, cafeteria, 
free parking. For further information and reservations SASE 
to CAP, 637 Emerald St., Mundelein, IL 80060 


COLORADO: AMSAT will hold its third annual Space Sym¬ 
posium in Vail, November 9. AMSAT has issued a call for 
papers to be presented at the symposium Topics may include 
those of interest to Amateur Radio Satellite enthusiasts. 
Abstracts may be sent to AMSAT, PO Box 8005, #281, 
Boulder. CO 80306. For further information: Molly Hardman, 
N3CHZ, Chairperson, (303) 939-9334 or AMSAT Headquarters 
(301) 589-6062. 


MINNESOTA: The annual Handi-Ham Winter Hamfest, Sat¬ 
urday, December 7, Eagles Club, Faribault. Registrations 9 
AM. Handi-ham auction of equipment, dinner at noon followed 
by a program. Talk in on 19/79. For information: Don Franz, 
WflFIT, 1114 Frank Avenue, Albert Lea, MN 56007. 
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NEW JERSEY- The 4lh annual Jersey Shore Ham/Compulef/ 
Electronics Flea Market November 3. 9 AM to 3 PM, Nef> 
tune City Recreational Hall. Neptuno Crty Shopping Conter. 
Neptune Admission $3 00 Children under 12 and XYL s free 
Refreshments available Table $6 00 Tailgating $3 00 Send 
payment and SASE to Jersey Shore Hamlest PO Bo* 192 
West long Branch. NJ 07764 Talk in on 147 045 and 146 52 
Simple* (201) 222-3009 

LOUISIANA: The Twin City Hams are sponsoring a Hamlest. 
Saturday. November 9. West Monroe Convention Center. 
North 7th Street. West Monroe 9 AM to 4 PM Free swap 
tables Amateur Radio exams will be given Talk in on 146 52 
s rnplex and 146 2S/146 05 For more information Benson 
Scott, AE5V. 107 Conlempo Street West Monroe. LA 71291 

MASSACHUSETTS: The MIT UHF Repeater Association and 
the MIT Radio Society offer monthly Ham Exams Novico 
through Extra Wednesday, November 20. 7 PM, MIT room 

1 1 34. 77 Mass Ave . Cambridge. MA Reservations requested 

2 days in advance Contact Ron Hoffmann at (617) 2S3-S820/ 
646-1641 Exam fee S4 00 Bring copy of current license, two 
forms of picture ID and completed torm 610 available from 
FCC in Boston (223^6609) 

WISCONSIN: The Milwaukee Ropealor Club is proud to 
sponsor the 6 91 Friendly Fest on Sunday November 24 
Serb Hall. 51st and Oklahoma Bring your swapfest bargains 
and sample good food and beverages Also bowling Tickets 
S3 00 4' tables S4 00 Savo $1 00 SASE with payment to 
Milwaukee Repealer Club. PO Bo* 2123 Milwaukee. Wl 
53201 before November 11 Talk m on 146 31/91 and 146 52 

ILLINOIS: The Chicago Amateur Club will hold its annual Ham 
Auction. November 6. 7 PM to 10 PM. Edgebrook Golf Course 
Field House. 6100 N Central Ave . Chicago For information 
(312) 545 3622 

INOIANA: The Allen County Amateur Radio Technical 
Society's 13th annual Fori Wayno Hamlest, Sunday 
November 10. 8 AM lo 4 PM. Allen County Memorial Cofcseum 
Coliseum Btvd US 30 Indoor tables available $8 00 AC 
power extia Premium tables with AC $20 00 each Admis¬ 
sion S3 50 advance $4 00/door Children under 11 tree 
I.idinr, activities, lorums. banquet Saturday mghi Nearby 
motets and restauranls VE exams Saturday. November 9 ad 
vance registration only Talk in on 146 28/88 For inlormation 
or reservations ACJARTS Hamlest, PO Box 10342. Fort 
Wayne. IN 46851 

MICHIGAN: Tho Oak Park High School Electronics Club 
presents the Ibth annual Swap N Shop December i Oak 
Park High School. Oak Park. 8 AM to 4 PM Admission $2 50 
After 12 Noon $1 50 All 8 tables $0 00 SASE lo Herman 
Gardner. Oak Park High School. 13701 Oak Park Blvd . Oak 
Park Ml 48237 or cafi (313) 968 2675 

OHIO: The Massillon ARC will sponsor Auctionlest 85" 
November 24 Missillon K ol C Hall off Rl 21 8 AM to 5 PM 
Sellers setup 7 AM Admission $2 50 advance and $3 50 at 
the door Tables available at $7 00 per 8 space Refreshments 
and sit down dinner Free parking Auction 11 AM Talk m on 
W8NP 147 78/ 18 For arivanco registration and information 
MARC PO Bo* 73 Massillon OH 44646 SASE please 

NEW YORK: 7th annual Ham Central Sunday. December 
1 Mam Hall. Lutheran School Moriches Road. Si James. 
Long Island, close lo NYC Doors open 7 30 AM for 
sellers/dealers 9 AM general public Table space $10 00/8' 
includes two tree admission lick els General admission $3 00 
XYL and kids under 12 Iree Seminars plus ARRL and AM 
SAT Food and retreshemenis available Nearby shopping 
malls and histone sites Jalk m on 144 550/145 ISO and 146 52 
MH/ For reservations and information call atier 6 PM Bob 
Yarmus. K2RGZ (515) 981 2709 or Andy Feldman. WB2FXN 
(516) 928 3868 

FIRST US YL WINS SWEDISH AWARD Emily Maytan 
AC2V ol Yonkers NY. has become the first American YL 10 
win the I00SM award lor confirmed contacts with 100 
Swedish hams Only 659 other hams worldwide have pro 
viously won this award 

OPERATING EVENTS - 
“Things to do . . 

T he Armored Forces Amateur Radio Net (AFAR) will operate 
from 00002 November 10 lo 2400? November 11 to com 
inamorato Veterans Day 1985 Phone 80, 40. 20. 15 meters 
CW on 40 motors Certificate available lor contact with 
member station Send *10 SASE lo WB1DWR *90. 16 
Berkeley Circle. Newington. CT 06111 

The Royal Jordanian Radio Amateur Society has announced 
plans lor JY50. a two week celebration marking tho 60lh bir 
Ihday ol His Majesty King Hussein JY t starling November 
7 through November 21 For the spocial "Workod JY50 cer¬ 
tificate send copies of log and either 10 IRC's or $5 (US) lo 
the Royal Jordanian Radio Amateur Society JY50 Celebra 
lion. PO Box 2353. 



GLITCH WITCH 


• STOPS EQUIPMENT DAMAGING TRANSIENTS 

• ADDS PROTECTION TO EXISTING AC STRIPS 

• SIMPLY PLUGS IN TO OUTLET 

• SUPERIOR TO CONVENT IDNAi SINGLE 
VARISTOR TYPES 

• HAS 3 HEAVY DUTY VARISTOR IRANSIENT 
SUPPRESSORS 

• PROTECTS AGAINSI BOTH LINE-LINE 
AND LINE-GROUND SPIKES 


GlltchWitch i* a robust, easily u»td 
transient supo* vision natwork. It 
occupies anm socket in an AC outlet 
box or strip and prevents overvoltage 
spiles in that AC circuit. 4500 Amp. 
peal ratinq devices. Inexpensive 
protection lor ftt equipment and data. 
Most other devices do not guard 
aqainst line-ground spikes and 
do not provide the safety ol 
Gl 1TCHWITCH. Guard your gear. 

check or money order *17.95 ppd. 

t it | I I I IUJ I I I I I 

P.O.B. 643 
5UDBUAV, MA. 01776 

Steve Stutman. Prop 



QUADS - TOWERS — QUADS — TOWERS - QUADS - 

i 2 
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DO YOU WANT THE STRAIGHT 
INFO ON QUADS? 


1 Info on verticals, dipoles, mini-quads, 
c Yagis. including comparative performances’ 
Without pulling any punches. 

? Our references are ANY AMATEUR WHO 
I USES A SKYLANE QUAD 

/> Our prices are luwtu than any comparable 
J Ulatd oi lower 

’ Info on quads half a buck and info on BOTH 
I towers and quad3 for a buck Charge due to 
a increased cost ol postage and printing 


o 

£ 

D 

(/> 

I 

O 


° SKYLANE PRODUCTS 

I PO Box 2968 

o Satellite Beach. FL 32937 g 

(305) 773-1342 
o 

- savno - sh3moi - savno - su3moi - savno 
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MAKE CIRCUIT BOARDS 
THE NEW, EASY WAY 



WITH TEC-200 FILM 

JUST 3 EASY STEPS: 

• Copy circuit on TEC-200 film using 
any plain paper copier 

• Iron film on lo copper clad board 

• Peel off film and etch 

SATISFACTION GUARANTEED 
convenient 8V> x 11 size 

5-Sheet Starter Pack $3.95 
10 sheets only $5.95 

aid MX ixr.ljgt NV res add sales ta> 

The MEADOWLAKE Corp. 

Dept. H, P.O. Box 497 
Northport, New York 11768 


— TEST EQUIPMENT 
RE-CONDITIONED AND 
LAB CALIBRATED 

URM-25 SIGNAL GENERATOR 10 KHZ TO 50 MHZ 
AM/CW MODULATION 400 & I KHZ Rf OUTPUT 
0-2V OR 0 IV PRECISION 50 OHM STOP ATTEN 
UATOR SMALL PORTABLE UNIT 5245 OO 

URM-26 SIGNAL GENERATOR 4 MHZ TO 405 MHZ 
CALIBRATED OUTPUT 0 TO 2V MODUl ATlON 400/ 
1000 HZ CALIBRATED OUTPUT ATTENUATOR 
SMALL PORTABIF UNIT 24500 

HP608A SIGNAL GENERAtOR 50 KHZ TO 65 MHZ 
RF OUTPUT 0 t TO 3V IN 50 OHMS CRYSTAL CAI 
IBRATOR 400/1000 HZ MOOUIATION 17500 

HP608C SIGNAL GENERATOR 10 MHZ TO 460 MHZ 
0 1 MV TO IV RF OUTPUT INTO 50 OHMS AM7CW 
OR PULSE MODULATION CALIBRATED 
ATTENUATOR 345 00 

TS-510/U SIGNAL GENERATOR 10 MHZ TO 420 
MHZ AMCW OR PUtSE EMISSION OUTPUT VOLT 
AGE 0 TO 5V CALIBRATED ATTENUATOR 400/1000 
HZ MODULATION 295 00 

HP614A signal generator 900 to zioo mhz 0 5 
MV TO IV INTO 50 OHMS INTERNAL OR FXTERNAI 
PULSE OR EM MODULATION CALIBRATED 
OUTPUT 345 00 

HP616A ' UGNAI GENERATOR 1 8 GH 
CALIBRATED OUTPUT 0 1 MW TO IV INTO 50 OHMS 
INTERNAL EXTERNAL PULSE OR FM 
MODULATION 3/5 00 

HP6ISB SIGNAL GENERAtOR 18 GHZ TO 7 b GHZ 

0 1 MV TO IV INTO 50 OHMS CALIBRATED OUTPUT 
INTERNAL EXTERNAi PULSE FM AND SQUARE 
WAVE MOOUIATION 3/5 00 

HP620A SIGNAL GENERATOR 7 GHZ TO 11 GmZ 
CALIBRATED OUTPUT 0 T MV TO TV INTO 50 OHM 
INTERNAL EXTERNAL PULSE AND TM 
MODULATION 450 00 

SG-557/URM52 SIGNAL GENERATOR 3 8 GHZ TO 
76 GHZ 0 1 MV TO IV INTO 50 OHM CALIBRATED 
OUTPUT INTERNAL EXTERNAL PULSE FM AND 
SQUARE WAVE MOOULAtlON MILITARY VERSION 
OF HP6IBB 32500 

SG-13/U AIRCRAFT VORULS SIGNAL GENFHAtOR 
RANGE 108 MHZ THRU 135 9 MHZ AND 329 9 TO 
335 MHZ OUTPUT SIGNAI INCLUOE VOR LOC 
AND GLIDESLOPE AND 1000 CPS SAME AS COl 
LINS 4791 2 OPERATES FROM 28 VDC AT r AMPS 

BENCH POWER SUPPLY OR AIRCRAFT BATTERY 
IDEAL FOR AIRCRAFT RADIO REPAIR 285 00 

JERROLO 900A SWEEP GENERATOR RANG! u 5 
TO 1200 MHZ. 0 6 TO 400 MHZ SWEEP WIDTH 
OUTPUT IS FLAT 5DB TO 800 MHZ t 5DB TO 1?<«J 
MHZ BUILT IN RF DE tECTOR 325 00 

HPB551B/85TB SPECTRUM ANALYZER AND ! 
PLAY SECT ION. fREQ RANGE 10 1 MhZ TO 12 GHZ 
TYPE N COAXIAL INPUT WITH EXTRA WAVEGUIDE 
MIXERS RANGE CAN GO TO 40 GHZ TEN CALI 
BRATED SPECTRUM WIDTHS 100 KHZ TO 2 GHZ 
SENSITIVITY UP 'O TOO OBM 1 650 00 


WE ACCEPT VISA. M/C. OR CHECK ADD SHIP. 
PING WE SHIP BEST WAY SATISFACTION GUAR 
ANTEED. IMMEDIATE SHIPMENT PHONE BILL 
SLEP 704-524-7519 


61.EM ELECTHON1C H 
HIGHWAY 441 

OTTO. NORTH CAROLINA 28763 
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CHARGE 

YOUR CLASSIFIED ADS 

to your 
MC or VISA 
write or call 

HAM RADIO MAGAZINE 

Greenville, NH 03048 
(603) 878-1441 
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THE GUERRI REPORT ^ 


new components and 
techniques for RF 
designers 

When manufacturers offer new 
equipment, the resulting design is a 
complex function of expected market, 
engineering hours, and the availability 
of necessary technology and com¬ 
ponents. Fortunately for designers of 
RF equipment, new components are 
rapidly being developed to keep pace 
with the boom in telecommunications. 

Among the more exciting develop¬ 
ments in the semiconductor industry 
is the emergence of commercial 
Gallium Arsenide (GaAs) ICs. Both 
analog and digital functions are being 
implemented. The digital functions — 
prescalers, counters, memories, and 
shift registers — are capable of opera¬ 
tion at 2 to 3 GFIz, allowing the design 
of phase locked loops and frequency 
synthesizers at low microwave fre¬ 
quencies using only a few chips. The 
required interstage amplifiers are now 
also available as off-the-shelf GaAs 1C 
amplifier blocks (Microwave Mono¬ 
lithic Integrated Circuits, or MMICs) 
covering octave (2:1) bandwidths with 
10 to 30 dB of gain. These gain blocks 
are available from 50 MHz to over 18 
GHz. Prices are high right now but we 
can expect dramatic reductions as 
sales volume increases. 

In the realm of discrete devices, the 
High Electron Mobility Transistor 
(HEMT) is just now ready to emerge 
commercially. This improved class of 
GaAs FET can provide noise figures of 
about 1 dB at almost 10 GHz, with 8 
to 10 dB of gain! Several companies 
have developed low-cost ICs based on 
HEMT concepts which would inte¬ 
grate large portions of complex micro- 
wave receivers into a single chip. 

One of the most fundamental con¬ 
cepts in modern telecommunications 


is frequency translation, or mixing. 
Most receivers and transceivers have 
several conversions from one fre¬ 
quency or band to another. An impor¬ 
tant characteristic of the translation 
device is its ability to minimize the 
generation of unwanted products. 
Mixer development has now advanced 
to the point where we have image re¬ 
jection mixers (the image is automati¬ 
cally suppressed by about 20 dB) well 
into the microwave region. There is a 
similar class called "termination insen¬ 
sitive mixers" that perform well even 
with highly reactive loads. The devel¬ 
opment of complex GaAs MMICs will 
soon permit the implementation of 
active frequency converters with high 
dynamic range, selectable image char¬ 
acteristics, and conversion "gain" in¬ 
stead of an insertion loss. We should 
see these devices — up to 4-5 GHz — 
readily available in the not-too-distant 
future. 

Plain old resistors and capacitors are 
taking on a new look. Chip- and sur¬ 
face-mounted components with su¬ 
perb characteristics well into the 
microwave region are now available. 
The fact that most modern circuits 
operate at low voltage and power 
levels means that spacings and insula¬ 
tion can be very small. This in turn 
reduces the overall size of the compo¬ 
nent, and hence its parasitic induc¬ 
tance and capacitance. This trend will 
continue to provide more components 
with nearly perfect RF characteristics 
in the VHF/UHF and low microwave 
ranges. 

Even coaxial cables continue to 
undergo substantial improvement. 
Semi-rigid coax with foil shielding, 
foam dielectric, and non-contaminat¬ 
ing jacket is available at very affordable 
prices. This type of cable is usable to 
500 MHz with losses of less than 0.1 
dB/meter. Small diameter hardline is 


now available to the UHF/Microwave 
enthusiast on the surplus market, 
thanks to the huge quantities used by 
military and cable TV applications. 
These cables are nearly the ultimate in 
transmission lines; they boast very low 
losses well into the microwave region, 
100 percent shielding, and closed-cell 
foam insulations with permanent water 
intrusion barriers. Properly installed, 
these cables can have a useful life of 
more than 20 years. 

Some of the least heralded ad¬ 
vances in component design have 
taken place in the realm of interstage 
filters. Multipole ceramic and crystal 
filters with flat passbands, steep skirts, 
and low spurious responses have be¬ 
come available at remarkably low 
prices. Made for virtually all of the 
standard IF frequencies (455 kHz, 10.7, 
21.4, 30, and 45 MHz), these marvel¬ 
ous filters, buried deep in our equip¬ 
ment, give us selectivity and freedom 
from unwanted responses that would 
have been a dream just a few years 
ago. 

The advances continue. Monolithic 
crystal filters with narrow bandwidths 
(5-15 kHz) have been fabricated at over 
250 MHz. Surface Acoustic Wave 
(SAW) filters with good characteristics 
up to 1.5 GHz are now available com¬ 
mercially. The availability of these 
higher frequency filters means that 
next-generation equipment can use 
up-conversion (IF higher than the in¬ 
coming signal) to give us image-free, 
single conversion (large dynamic 
range) performance. 

As the spectrum becomes more in¬ 
tensely populated, we are fortunate 
that component designers and manu¬ 
facturers are investing in the technol¬ 
ogy to assure that there will be room 
for all of us. 

ham radio 
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PWR/VOl 


M.MODE 


TONE HI/LOW REV 


THE STANDARD OF EXCELLENCE 
Definitely Superior! 

AZDEN PCS-5000 

COMMERCIAL - GRADE 


UNPRECEDENTED WIDE FREQUENCY RANGE: Covers 140 0(Kt 
1S3 000 MHr In steps (Hat can besei lo any multiple ol 5 kHz up to 
50 kHz. 

CAP/MARS/NAVY MARS, BUILT IN: The wide Itequency range 
facilitates use ol CAP and All MARS FREQUENCIES including 
NAVY MARS. COMPARE! 

TINY SIZE: Only 2 inches high, 51» inches wide and 7V4 inches 
deep 1 

MICROCOMPUTER CONTROL: Gives you the most advanced 
operating features available 

UP TO 11 NONSTANDARD SPLITS: COMPARE ihis with other 
units! 

20 CHANNELS OF MEMORY IN TWO SEPARATE BANKS: Retains 
frequency,.offsel information. PL tone frequency. 

DUAL MEMORY SCAN: Scan memory banks separately or to¬ 
gether. ALL memory channels are tunable independently. 

COMPARE! 

MEMORY SCAN LOCKOUT: Allows you to skip over channels 
you don't want to scan. 

TWO RANGES OF PROGRAMMABLE BAND SCANNING: I imlil 
are quickly reset Scan ranges separately oi together with inde¬ 
pendently selective steps in ear h range COMPARE! 

BUSY SCAN AND DELAY SCAN: Busy « an sifops on an pc < upied 
channel. Delay scan provides automatic auto-resume 
DISCRIMINATOR CENTERING (AZDEN EXCLUSIVE PATENT!: 
Always slops on frequency desiced when scanning 
PRIORITY MEMORY AND ALERT: Unit constantly monitors one 
memory channel for signals, aleiling yon when rhannel i% 
occupied. «-. ; . v t'.' - 


LITHIUM BATTERY BACKUP: Memory information can bestored 
for up to S years even if power is removed 
FREQUENCY REVERSE: Allows you lo listen to repealer input 
frequency 

ILLUMINATED KEYBOARD WITH ACQUISITION TONE: Keys are 
easily seen in the datk. and actuation is positively verified audibly 
CRISP, BACKLIGHTED LCD DISPLAY: lastly lead no mallei what 
the lighting conditions' 

DIGITAL S/RF METER: Shows inc oming signal strength and rela¬ 
tive transmitter power. 

MULTI-FUNCTION INDICATOR: Shows a variety ol opeidting 
parameters on the display 

FULL 16-KEY TOUCHTONE PAD: Keyboard functions as auto- 
palch when transmitting. 

MICROPHONE CONTROLS: Up/down frequency control and 
priority channel recall. 

PL TONE GENERATOR BUILT IN: Instantly program any of the 
standard PI frequencies into the microcomputer COMPARE! 
TRUE FM. NOT PHASE MODULATION: Unsurpassed intelligibil¬ 
ity and audio fidelity, COMPARE! 

HIGH/LOW POWER: Select .25 watts ot 5 watts output - fully 

'adjostahle.- ' .y V ;i • 

SUPERIOR RECEIVER: Sensitivity isiiptler lhan (115 microvolt for 
20-dh quiet trig, C nimnCrcial-grade design assures oplrmum dy- 
rtanik range-anil noise suppression COMPARE! 

DIRECT FREQUENCY ENTRY; Streamlines channel selection and 

piogr jmmmg, 

OTHER FEATURES: Rugged dynamic microphone, built-in spea¬ 
ker mobile mounting brae ket cemotu speaker jack and all < <>idv. 
plugs, luscs and hardssare aie included. • 4. 


EXCLUSIVE DISTRIBUTOR DEALER INQUIRIES INVITED FOR YOUR NEAREST DEALER OR TO ORDER 

AMATEUR-WHOLESALE ELECTRONICS TOLL FREE...800-327-3102 

8817 S W 129th Terrace. Miami, Florida 33176 Telephone (305) 233-3631 Telex 60-3356 


MANUFACTURER 

JAPAN PIEZO CO., LTD. 

1-12-17 Kamirenjaku. Milaka, Tokyo, 181 Japan 


Telex 781-2822452 
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$329 95 - SOL|[) 

REPUTATION 


• Dual Channel Filter¬ 
ing 

• 170, 425, 850-Hz Cali¬ 
brated Shifts for 
Transmit and Receive 
Functions 

• 75 to 1000 Hz Variable 
Receive Shift Range 

• Discriminator Style 
Tuning Indicator 

• Front Panel Squelch 

• Baud Rate Switch 

• Built-in Monitor 
Speaker 

• Input AGC 

• Improved AM Detec¬ 
tor 

• Direct-coupled Auto¬ 
matic Threshold Cor¬ 
rection 

• Normal and Reverse 
FSK Outputs 

• Current Loop Option 

• 12 VDC Operation, 
117 VAC Power Sup¬ 
ply Included 


Prtrw uwt Spwlflr.tk.iw Sutyerl lo ('hangt- Without 
NfiUrr or (Alligation 

ADVANCED ELECTRONICS APPLICATIONS. INC. 

P.0. Boa C 2160, Lynwood, WA 98036 
TELEX; 1S2S71 AEA INTL 
atiQm-nn 
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ADVERTISER'S INDEX AND READER SERVICE NUMBERS 

Listed below are the page number and reader service number lor each company advertising in this issue To 
get more information on their advertised products, use the bind in card found elsewhere in this issue, select 
the correct reader service number from either the ad or this listing, check off the numbers, fill in your name 
and address, affix a postage stamp and return to us. We will promptly forward your request to the advertiser 
and your requested information should arrive shortly. If the card is missing, send all the pertinent information 
on a separate sheet of paper to; ham radio magazine, Attn: Reader Service. Greenville. NH 03048. 
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We just struck gold with a miniature, high qual¬ 
ity and very reliable DTMF decoder at a rock 
bottom price of $59.95. Our DTD-1 will decode 
5040, 4 digit codes with the security of wrong 
digit reset. It contains a crystal controlled, single 
chip DTMF decoder that works great in bad sig¬ 
nal to noise environments and provides latched 
and momentary outputs. Why carry that heavy 
gear when its size is only 1.25 x 2.0 x .4 inches 
and it comes with our etched in stone, legendary, 
one year warranty. 

Instead of sifting through the field, search¬ 
ing, use our super quick one day delivery and 
cash in on a rare find 



m JECOMMUNICATIONS 
ESa SPECIALISTS 

426 W. Tall Ave.. Orange. C'A 926654246 
Local (714)998-3021 • FAX (714>974-3420 

Entire U.S.A. 1-800-854-0547 
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THINGS TO LOOK FOR 
(AND LOOK OUT FOR) 
IN A PHONE PATCH 


•A patch should work with any 
radio. AM. FM, ACSB. relay 
switched or synthesized. 

• Patch performance should not 
be dependent on the T/R speed 
o( your radio. 

• Your patch should sound just 
like your home phone. 

• There should not be any sam¬ 
pling noises to distract you and 
rob important syllables. The 
best phone patches do not use 
the cheap sampling method. 
(Did you know that the competi¬ 
tion uses VOX rather than 
sampling in their $1000 com¬ 
mercial model?) 

• A patch should disconnect 
automatically it the number 
dialed is busy. 

• A patch should be flexible. You 
should be able to use it 
simplex, repeater aided simplex, 
or semi-duplex. 

• A patch should allow you to 
manually connect any mobile or 
HT on your local repeater to the 
phone system for a fully 
automatic conversation. Some¬ 
one may need to report an 
emergency! 

• A patch should not become er¬ 
ratic when the mobile is noisy. 

• You should be able to use a 
power amplifier on your base to 
extend range. 

• You should be able to connect 
a patch to the MIC and EXT. 
speaker jack of your radio for a 
quick and effortless interface. 

• You should be able to connect 
a patch to three points inside 
your radio (VOL high side, PTT, 
MIC) so that the patch does not 
interfere with the use of the 
radio and the VOL. and SQ. set¬ 
tings do not affect the patch 

• A patch should have MOV 
lightning protectors. 

• Your patch should be made in 
the USA where consultation 
and factory service are immed¬ 
iately available. 

ONLY 

PRIVATE PATCH III 
GIVES YOU ALL 
OF THE ABOVE 
BEWARE OF INFERIOR 
IMITATIONS 


PRIVATE PATCH III 



is 

E 
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With an amazingly low price, the all new PRIVATE PATCH III is the mos' 
powerful personal phone patch system available. You can use i 
simplex, repeater aided simplex (from your base) or semi-duplex (at tht 
repeater). That’s right, you will never have to buy another patch 
PRIVATE PATCH III does it all! There are many new and importan 
features which were formerly only available in our top commercia 
models. 

With a flick of the new connect switch you can patch your friends on the repeater intc 
the phone system. One of them may need to report an emergency! 

No hassles with busy signals! If you call a number that is busy, just put your MIC dowr 
and relax. PRIVATE PATCH III will disconnect automatically. 

The new CW ID keeps you completely informed as to patch status. ID occurs when yoi 
access and again when you disconnect. ID is also sent after toll call attempts, al 
automatic disconnects, manual disconnect and when timeout is imminent. And o 
course your CW ID chip is free. 

PRIVATE PATCH III does not interfere with the normal use of your base radio. A new 
audio pre-amp permits audio take off before the VOL control. As a result, the VOL. anc 
squelch settings do not affect patch operation. Of course you can also connec 
PRIVATE PATCH III to the MIC and EXT speaker jacks as before. 

A new digit counting system makes the toll restrict positive even in areas where you dc 
not have to dial “I" first. A secret five digit code disables the toll restrict for one toll call 
Re-arm is automatic. 

Additional new features: MOV lightning protection — Three digit access code (eg.*93 
— Spare relay position on board — Plus former features: 3/6 minute timeout timer — 
Digital fast VOX (pat. pend.) — 115 VAC supply — Modular Jack and cord plus 
much more! 

Please write or call for our four page brochure to get the complete story. 


Options: 

FCC approved coupler 
12 VDC or 230 VAC power 



Warranty? Yes, one full year! 

DEALERS 


AMATEUR ELECTRONIC SUPPLY 

Milwaukee Wl. Wickliffe Oh, 
Orlando FL, Clearwater FL, 

Las Vegas NV 

COLES COMMUNICATIONS 

San Antonio TX 

ERICKSON COMMUNICATIONS 

Chicago IL 
HAM RADIO OUTLET 

Anaheim CA, Burlingame CA, 
Oakland CA Phoenix AZ. 

San Diego CA, Van Nuys CA 
HENRY RADIO 

Los Angeles CA. Anaheim CA. 
Butler MO 


JUNS ELECTRONICS 
Culver City CA, Reno NV 

MIAMI RADIO CENTER CORP. 

Miami FL 

MIKES ELECTRONICS 

Ft, Lauderdale. Miami FL 

NAG DISTRIBUTING CORP 

Miami FL 

PACE ENGINEERING 

Tucson AZ 

THE HAM STATION 

Evansville IN 

CANADA: 

DOLLARD ELECTRONICS 

Vancouver, BC 



Z 7 ! 
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CONNECT (213) 373-6803 *" ™ 

SYSTEMS 

INCORPORATED 23731 Madison St„ Torrance, CA 90505 
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Celebrate your buying decision 
I with the money youve saved. 

When it conies to getting memories, and push-button quick perfect way to get all the IIF pertor- 
maximum III-' performance memory and band scan. mance you desire, with money left 

for your dollar, the choice is clear. The 7 57 also lets you listen over to apply toward other ham gear. 

Yaesus FT-757GX. from SOI) kHz to 30 MHz with its Perhaps a power supply for base sta- 




Nowhere else will you find 
so many III-' features packed into one 
compact, mobile-ready package. At a 
price that’s got the competition 
baffled. 

For starters, each 757 
includes an electronic kever. 600-Hz 
CW fdter. AM and FM modes. AF 
speech processor. And a 25-kllz. 
marker generator. All at no extra 
charge. 

And working the DX has 
never been easier with dual VFOs, 
single-button VFO/memory swap for 
split-frequency operation, eight 


high-performance general coverage 
receiver. The transmitter covers 160 
through 10 meters, including the 
newWARC bands, with 100 watts out¬ 
put on sideband. FM and CW. 

CW huffs will enjoy the 
delights of full QSK operation. Plus 
the massive heatsink and duct-flow 
cooling system allow continuous 
KTTY operation for up to 30 minutes. 
Use the FP-757HI) heavy-duty power 
supply option for continuous-duty 
applications. 

And of course, there’s the 
757’s highly attractive price. It s the 


tion use. An antenna or antenna 
tuner. Or whatever else makes your 
operation complete. 

So ask your dealer today 
about Yaesu s FF757GX. The most 
celebrated HF price performer on 
the air. 



Yaesu Electronics Corporation 
6X51 Walthall Wav Paramount 
a 90723 (213)633 4007 


}aesu Cincinnati Service Center 
9070 Cold Park Drive, Hamilton 
OH 45011 (513)874 3100 


Price* ami sfkxfflcatlons subject to change without notice Contact jour )ae*u ilealer regarding MAKS oftemtion. 
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KENWOOD 

.. pacesetter in Amateur radio 


“Digital DX-terity!” 



MB Art NOTCH 


tfNWOOP 


Reliable all solid state design. 

Solid stale design permits input power 
ol 250 waits PEP on SSB. 200 watts DC 
on CW, 120 watts on FM (optional), or 
60 watts on AM. Final amplilter protec 

Eight memory channels &jj6& 

stole frequency. mode Ck ' 

1 

in iv no p ugrammed for 

split frequency operation. 

A front panel switch 

allows each memory < 

perate as an 

independent VFO or as a 

fixed frequency. A lithium battery backs 

up stored information 


Optional accessories 

• PS-430 compact AC power supply 

• SP-430 external speaker • MB 430 
mobile mounting bracket * AT 130 
compact antenna tuner covers 80-10 

meters, mcl WARC bands 
■ AT 

ini' i 

160 10 mi't.'i:. mcl WARC 
l iiul: II s’.-a; kWH I 
" linear amplifier • FM 430 

■■(270 Hz) CW filters 
- YK 88SN ilHkHz) 
narrow SSB filter • YK-88A 
(6 kHz) AM filter • MC 42S 
UP/DOWN hand mic *MC-60A/ 
80/85 deluxe desk mics • SW 2000/ 
200A SWR/power meters * SW 100A 
SWR/power/volt meter * PC 1A phone 
patch • HS-4 HS-5, HS-6, HS 7 
headphones 


Digital DX-terity-that outstanding 
attribute built into every Kenwood 
TS-430S lets you QSY from band to 
band, frequency to frequency and 
mode to mode with the speed and 
ease that will help you earn that 
dominant DX position from the 
shack or from the mobile! 


• Covers all Amateur bands 

160 through 10 meters, as well as the 
new 30,17. and 12 meter WARC bands 
High dynamic range, general coverage 
receiver tunes from 150 kHz to 30 MHz 
Easily modified lor HF MARS operation 

• Superb interference reduction 
Eliminate QRM with the IF shift and 
tuneable notch filter A noise blanker 
suptesses ignition noise Squelch. RF 
attenuator, and RIT are also provided 


Optional IF filters may be added tor trio-kenwood communications 

optimum interference reduction mi west wain u r sneei 

Compton. California 90220 

CompfrfL* vivvrr e rriti/NMfo .iff l Of ;ti> Jt>o hvnwoutS rwtsrt’um -»•»<* fnotf acct*s*w*^ 

Mid-pin • -iff to cttttngf without notn c of ut>liQdUon 




































